Gary A. Moore
CQperations Staff
Chlor-Akali Division

\_/ Formosa Plastics Corporation, Texas

Formosa Plastics’ 201 Fomosa Drive « PO, Box 700
Point Comfort, TX 77978
Phone: 361-987-8537
Fax: 361-987-7484
Emall: garym@ftpc.fpcusa.com
Web: www.fpousa.com

| TETRATECH

Douglas E. Laymon, PG
Senlor Geophysicist / Hydrogeologist

89! | Nerth Capital of Texas Highway, Buflding‘ 2, Suite 2310, Austin, TX 78759
Tel 512.338.2860 Cell 512.940.35613 Fax 5{2.338.1331
doug.laymon@tetratech.com www.tetratech.com

ﬁ;fma Sa_frecfres @:p/mﬁﬂa TX
96/ Fovinnesa, Exvvre

Boow bt Gt TX

TR

TXT 4200/273

—




L - w@% Fo g oeri /
S TS T NSl ral S N ,_ \
Y ORI S uiu\ﬂ.v\ A _ \
PRIy R TS TR S€9/ | /
o e~ _ /
\)wast\\dﬁs&b AT oAl ol SSvd | \
v WHAD o e WY 509( f /
N
;

ot < /5€/0e(g |

|
cLee%b X)L | h



O YT F 7 e “o—ar 5

LET R § pa iy o vy

l%mgg .\§S\ Lo m&\\\m& «3&%&%

ARELCCS Ty

| T &?\a\s&\\ vy
| SQNW\WN@\E% IV T 0

7T L

T e LR

Aoy pal, 1 S AL

ST F G T R B e o

SR MWYE A Zaf K

Z VIWE

0y [Tmwrs Reys ey oAds T

LS5 7TV off v Tﬁi ﬁ% \\ﬁg 0

g

| P e

=Ty 2y Vi J%Jx juﬁmd 7S it oy

”V | Snmk (o2 E&%

R I e NPT s

T T

5 G S = i)

W ﬂ\\%gé%%g&\

=TT < énwma& N T

—Swy s Y gy T Sy

g T T ST s TS

_ gws@%,ﬁ\? Pl &%&@

ol v Fvss

| il et A

P R PV Sy

PV FTIT]

»ﬂa I A A M ™t

%.é |

OB SOvE

lwwsbﬁo%yj GYAd ) VRS 7 _J,QAQ vﬁgg

7 Sy ey

YR B oo si

[ vt

fcarm

7 | Gl TV 27
5aoe v g PTG 0 Tl T8 Ly ST
2 ,Z‘&Q:,ow | ,ﬁhﬁ{w&x égg £ oY
Vo PIY 7 Ee ey wi&ﬂ 9.“@“ | ~IRE] Ay LS
| | \HWE\ TR0
I T =
¥y o gé Q@g Lf U\.w\w wﬁﬁi\ﬁ a . s TANPAL
| T W SOg o) T PRRNTY B9 Pt
N Sl | IR G il Dl NN il
2 %gqég L Sd f&«é@ | B ~VD 2557
T@\é@ /T | \\ﬁm AL ~zloe [12]g




v 7 S #, \ “ T

g RN, RN fLLTT LY VA ey

F=7 “2&&. e R b@ T TG Ty

|
|
D it G VI 5
|

=Ty T %@lﬂ& FoH ~f AT T g R o
\g\qdﬁ. \&wﬁg T Vw )\\\. §\ Q,Swm Lq_s\% va avi mam\
A L Ol R | Lres, 73 5 Gl % e
Sgéiﬂé“ a2 I )ﬁﬁi §\Qé§\ GH Y ] vy b
Hw&xﬁowi ~pVST R §53@ 5 7SO OL>HS ~ mu\j \%uw\
< rﬁﬁ%@)\seﬁ azgdl \é%ﬁ ﬂm&? | TR of Ao K A
iy % S A | CS v W
vy AT \_\ SW YV % \V 32 MGO_ ” . i\&@ <¢44&3ﬂ\ MQAM__
\QD\ Iy nfé_im a: {S\J\AU @)\mqj deg . m\ﬂmv_ ! L«N\fNEW\IW Q.\_i\%\%. Qmﬂq
~T TR 0 e i b B e v ey
I AT 5 5% S PPN =R Gk
A = 2y T e ST vy v s SHl
ﬁ%?é@ oh ) s
TIPS T e~ % @E &G~V : % \%ﬁ%ﬂ“&% K
ST NG Y7L 50 e ~ ATy 7
M@T@@Q T n\“t % | gty U427 \%:\ Y é_.xnwﬁ
@m ] £, E
w.ﬂ = \S\\q\% _ eHTYY M é%.&w Sl
8 ;_‘E,Sg&q%ﬁ | | T %Qw»ﬁéﬁ«i% |
e 5oV Ozs POTE A &\o@m\wn 9e 1
=2 NT] G S VP AR \eed | s et Ty 777 eee — (1776
|, P cpevy ~rpreTT dgriay kNl E
AV T g g ” 5 g @%%@ So\
éig_ﬁ%g S\,\mv&{\waé \S\af\uﬁ& /NQM\\
T T E WEE THIIYE £y K
s Tl (7 <FeT el




/4

et

T —

=

= o T Y fi LB

D | YT T ke m%?: Y
\r%\\wg Q\P _ \ Smmmé 7 ﬁ%fmm&dé
E%a{ﬁéNﬁié 25 ] é %éﬁéiés@g
Fo eé ¢S PEIE po, G TR A
e WAL AU e@ﬁ@ﬁ%gzéw&@
GHTN S DY 332 ,ﬁ%\g@ 72717 P T
| DT TG ) 3y Shhi g |
==rmte o mql%m% 97277 o~
b I I o M i1
S A i R oW i - 0T
TPy 274 a%x gEre FT AL _ S Koy ot ¥
i ﬁ%&bﬁ §§ chsl | U I ey

%%éﬁéfi 5336

WL .%S\\ﬂ%%«xg

. Nﬁ\é‘\a\a\uq T gém

TV WN. K2 Y V4

T spenp g = BN Y0 g

Ré,%uﬁm

mi\_oéa%ﬁﬁ 23:? 243 T @m@&‘ \< *

A R i

é% SMOUM ) i §

%Egﬂﬁx 2Ns”

Q@\QQ \3.%%:&; ~IS = Q‘% L @3& X ﬁ
sl g o % i _ D05 THS) F S ]
FEIE oo g PH X 9esi As, <77
ALY kel | “THE 777 T ¥ aifl
Flot) PITEVY oV r$§§ | v M TL0A
Eard S VECS Iy YA v w&mﬁwﬁ%%gﬁ\ \\n%.\\ 7Ly
7T e ol (RG8 gng e ges] Bl pSy? S

LT s eI SNOWY =7 y 7T

Lo 2 PLG 5% o7 og] m@»\

lﬂmﬁ il il L i | A}

274]

VI LA it N

B

<717%]3

F iRE




—e e

s

%@r‘ﬁ 7

7% 9o A G s

e ;bumaéié\ wH

S fe b s e T S

FRTTRD LTS e VI

VIR VY 20 P /0 \é\%\, g

f@%rﬁ@\&&«“

Jgﬂiulvﬂirj =7 g\u\

€ Nﬁ?&@ Qié\\\

) TR A9y R Y

AE I

STV R o aleT

3 ] Gy

TSI P e g

= T 0] N

T R T s

(g = ém%

w%@%ﬁ&jg%é%%é@ .

DTV GRETL il O

%%é% (&) Yoy Iy

[ oy ~CAEIo[ £

&\J\U\x\\\\

:ﬂr;g Q{:\_\% ~ACHTI

~) ST S e P E P

u\gg l\u\,\\r\lﬁ% %@\a\JE >7TY] 7070

R 7 w\WQ
G

=3 S ) | 10

s U

£

qd%éj@m Y Vg VI S |
g T TN Y \A\egguﬁ | m@uﬁ\zﬁ DEIHVETIL”
Y G gg&@ | 3%*3%3\ AL af
TS S Py gaé 9 +27 I
u.@\ 5\55\3 E — 3rES éﬁig , Jc \x\,ﬂ\“ \»\V\S\S\ dv\ﬂ m%“%\
Qh\ﬂ.%.ﬁ\, Séé% . | 3& 5:& RGOV vV

Vg e VI J\;w‘o“@ \.“WQQJEWJ

P Qﬁéﬁ% \a\ébi\ﬁ e

IR el hoEf

PGB o P AT Y €580

GO 7 i it M (3 £

T S %N%&)\% _\\\33@

i vy 4287

D AN

— &%\n\“ € 0F FECE
N\\J 59 é\




TRY TPy 4T

\Jo Y \qs\% ST %ﬂsw Sé m S‘& N rir/_\l
«fé_r Sy N o
AN é«gﬁ%%ﬁﬂaﬂwéﬁﬂw@\\ﬁdﬂ | 32§§ )
o P FX _ ﬁ&hm gdm g SE
e \{ <t TR TR T t@
\fmz Too % 7 g T | B L L Ik
w(i 7 fo; Z . TG T Lo - \E Q&Q\\gﬁ o
_qmﬂé Evmo TG oAl SIS LI 0T § @%q
\%\\%iﬁ v : M@%% E
%Q%ﬁu@ga e g7 | et ﬁs&@ i\gé
| RS 3 e T T E%\ 204
lis\wag e ns_ur \d. Jéﬁx& ;Qmﬁ& %s\.i\ g9 /L
—~ Jéﬁﬂv\é',\\m@m.qu ﬁ I T\_\@Q 17 il g )y \P}.\ﬂm Ewldu\w é\r\\ﬂ\ Q
i e &E feypaanogan =P g S g

wn@vc&y\q&c@u%

= &gémx@ Gy o7 e/

WP F e ey

|
|
|

=7 R L SEUL e- [l JT,AG § %&% %,Q L70j
mﬂi#&j FIXT \xirmé&éss AV )
Gz g e D G S el N r%m& sk N IR
I M e 1 ML & s > 4@ 7
Al ~efoya- Gy | e %ﬁm\\ e
7 YO vy — g Spep w Vg s a4
| R e g Eﬁ@ . | G Y O 7TV )
f.mm_; 2 N TP R §33~5 SAYUAL P e i , v et )FE\Y ey &
e m%ﬂau vy \ﬁ%&&\a\ S& é
qi.,its%,\v@ .Wﬁwrww%m:ﬁ BN %%?&mﬁb& 2/ gL
mzv I BT

k.



) m \E% L

R —
géﬁ{ﬁfé %\v\\iﬁw@) 1.;
éé\?é D R e i Ll S
B e e N 1 %%S\waém\w\‘ga )
A ST Y | L o i ,,
D e A L T A=\
R T i PRI TN av\%a%é N AT/ Qe
7R TG TG AP A a3
@&\grs%@ é\qg AN [ g T 479777 .@Q
27 IV \\@{Q W s n oYy nna |
VAT TR = 05 T Sty A NG Y] ol
SNSRIl s DI O A G
Koy Sxd m%\a@w%\%é j %ﬁ%ﬁi&gw
TP e R ook | i&&f&% YUY ST
@ anridd disids | S% gL~ 91 7
\ ety @.\5‘523% Iﬁé “, A nﬁﬁvﬁﬁKB&r
) m \N\\ Q§\§Q ) | %\d X2 é § r@mﬂ?&é&\ﬁ N \Q
| =z Z\GN\ o] § =i %Iﬁoﬁm _ Gy AeTU= \_\di@\% ﬁ\é @N./;H\
?E\_\ A E?\Q | e IIA - s\s\w =~ 77, +
:ﬂ%é \\éw éxsi Y TR Ol A Eﬁxé
| Smpmmyou e e v “ b\é\qéén &
. QISY FIK Y Sy .chxmom. . w\&._@%w &é\{ eV ﬁ%
I vrapwp ?&ﬁ%& I sopy ! YE P e ey Sl
ULy o | T2 vy a8l
&7 Eﬁw £/ E %ﬁg _ HeD R gkl
_\ %%w FrE ?\c\n

W2/ )Q%EJSQSSQQ *

~ve Y503 T 55 7 h %\é spelT
_ O ks




J§$§3§e et Q&M\ = Qsﬁé& — \ 1/
Ty \E \:\sSQ /A §

TR feHC eil“évmﬂﬁ%

F# §§m§§§w@%¥

NI % g )ix%ixw%\_m\

| == Hy o o

| S W =] S Sy ey s
A\W\Qm\w\ § SmV TRy 77 .}Qs\vé\\w.b PPy g w\ﬁ\.\gg égr\,)\&u%.\@ _
@ﬁ%\g ,&_ N~

Sy prsall ey 1]

! &wﬁgww =g Y Saiamz "

—

kg ) SE 1 E g gl S ™

Q@&%Q Gy E\

#
|
|
|

P Y %ﬁ@%%@%ﬁ%i%
[

N
Sk

E\;\gﬁéﬁ gw\l{\qz\a\

gw#ﬁ&@ S/ ey éﬁ

ﬂé@mg £S5 f mrww\&mém\

R S ST i

A R s S 1

:
,

g\\gégw

7 \UQ\S %gioﬁq%)\,\\‘g%b

w\\%\m\ Z w\i\\w S@?% ;

FrRE T g T Py veny))

TSW,0 777 ¥ g

TR SETH TS vy 4y

%?\N Smm fwém %3

P A T~

| Aot gy~

_ NG TR YTV e ¥ iz S0

e

_W VA 25 é - . sl
b a ke VT i Gt el Y7 STy PPy ) W= 3 T,
}%B\Eﬂ(}g\w | é&g R EASTEOICE]
AL _, @%&gé ST TS I O
7Y = | g Ry i) Ty
FBEA | PO 0L Py Foar
pI7IT P X gy gty T T Ty é%@%@%& R
A i _ {WE\Q ES\Q e &
<&l ﬁ FHE T <@/ \m,mu\% "
%

Kywi dwoé




rl\.\

# MU R sise
_§$jwiwxﬁxiﬂﬁ%<&ﬁi&¢g§&

FEATRpT YAy o€

f YT ST

E%\% Y E%\ G OSWALL]

FFD

—BSA P %&N\ ?&g R i

AL a

Ve A 33%%&%\
iﬁsa§§g§§§§gzﬁ%§§§%§§§

\é FEe

,W_AHT,_THMﬁ_



FW: Formosa

Matt Brogger/FTEHSF to: Nancy Fagan, Frances Verhalen  08/16/2012 04:05 PM
From: ‘ "Matt Brogger/FTEHSF" <MattB@ftpc.fpcusa.com>
To: Nancy Fagan/RG/USEPA/US@EPA, Frances Verhalen/R6/USEPA/US@EPA

Nancy

See below for answers to questions from the conference cali concernmg the Treatability Study Work
Plan.

Matt

From Matt chkham [mailto:matt.wickham@pbwlic. com]
Sent: Thursday, August 16, 2012 2:27 PM

To: Matt Brogger/FTEHSF

Subject: FW: Formosa

As discussed

From: Stan Haskins [mailto:shaskins@insituoxidation.com]
Sent: Wednesday, August 15, 2012 8:36 AM

To: Matt Wickham '

Cc: pkakarla@insituoxidation. com

Subject: RE: Formosa

Matt, -
Prasad and [ discussed this yesterday, Prasad is our lab expert and in charge of all bench studies.

1)  We have never had consistent results with chlorine production. There is a lot going
on ISCO reactions geochemically. Ihave seen chlorine used as a better indicator of
chlorinated destruction on bio projects. So we do not recommend it, although it can be
done for a few hundred dollars in analytical cost.

2)  Prasad.is purchasing a water bath for the heated experiments. Both the control and
sample will be heated to approximately 40 degrees C, Any direct volatilization will be
accounted for in the control.

3)  Prasad will have the lab do a VOC analysis with a forward library search of up to 10
tentatively identified compounds (TICs) 1.e. VO+10 analysis.

Stan
ISOTEC




Office 303-843-9079
Cell - 303-931-4257

From: Matt Wickham [mailto:matt.wickham@pbwilic.com]
Sent: Tuesday, August 14, 2012 9:45 AM

To: Stan Haskins

Subject: Formosa

Stan — 1 just got off of a conference call with EPA regarding our work plan that includes the ISCO bench
scale tests. They had two questions for you:

1)  1s there any reason to also analyze for chlorine in the soil and groundwater samples?
2)  How is the sample heated in the heat-activation portion of the sodium persulfate test?

Also, the EPA is interested in the degradation of other VOCs in the soil/groundwater also. We had not
specifically discussed this but | assume we wili be able to also see degradation of other compounds
since we are analyzing the samples for the VOC suite 8260. Examples include chloroform, vinyl chloride,
1,1-DCA, 1,1-DCE, trans- and cis-1,2-DCE, TCE, PCE, chlorobenzene, 1,1,2-trichloroethane, and benzene.

Thanks
Matt

Matthew K. Wickham, P.G. .
Pastor, Behling & Wheeler, LLC
620 E. Airline

Victoria, TX 77901

(361) 573-6442

{(361) 573-6449 fax

(361) 652-1756 cell
www.pbwllc.com

This e-mail, including attachments, contains information that is confidential and may be protected by the attorney/client or other
privileges. This e-mail, including attachments, constitules non-public informatien intended to he conveyad only to the designated
recipient(s}. If you are not an intended recipient, please defete this e-mail; including attachments, and notify me. The unauthorized
use, dissernination, distribution or reproduction of this e-mail, including attachments, is prohibited and may be unlawful.

This communication is solely for use by the intended recipient and may contain information that is privileged,
confidential or copyrighted under applicable law. If you are not the intended recipient, you are hereby formally
notified that any use, copying or distribution of this communication, in whole or in part, is strictly prohibited. Unless
explicitly stated, this communication does not constitute a contract offer, a contract amendment, or an acceptance of
a contract offer. This commaunication also does not constitute consent to the use of sender's contact information for -
direct marketing purposes or for transfers of data to third parties.




2] &/~ focomosa. calf

Eﬂ_ﬁﬂrg g AoC @WA&} WP o

MRl ol nrt Sk B sl 78 bge

S B pleganilio oo proptid e (3 2 Pk, —

(et b ruviews chibn o hph ot w/&f%aw

o

b~ 2 MMZ _JM o l0-189 ard

at 3043 st ot v predt

[Bregn otk {hins & G dussy

TPZ Aoc - B/ (west) B9.8 2.1 pand. e

! 7 ]
S fetln, %thg/

st

pe G wbiws ed

399 peveen of fl1o Snd,

v d

Defuc dheiscan untid ik crtlechidd pralygd .

g prpten (nLiral g

A
{5 _l 4 L g__ /6 1
C

(o

Dllef Fse wetl— ik (<6 piyohsy b
g/wu; B &) 36" thick Zone & dod M/V/Om




/

Gmwifﬂ A widds s A/ el @,\,,{f/w\ﬂé@

59 Croth o &m&w W //u 200" piflanpicte )

PID peadinge — bkv:r

WM@}" ) = No ol r,biscaitfmﬁkvw Lo~ ﬂﬂ/wffz

S,b crnd 2 0 - § 0o

(b Nyt enan @WZ% Pogphy g




l ISI]TEG

1SCO Treatment_i?r_d;g;-agn; o
Chlorinated VOC Impacted -

ew

= Active Military Base;\_!irg'm’;é, : - -

Contaminants of_(_:encern

) Tetrachloroethylene (PCE)
= Trichlorpethylene (TCE_)_

- e Vinyl Chioride Ve - :
" ClS—l 2 d]chloroethvlene {CIS“. |

' Geolo H drolo

v Fme to medium slity and ciayey sand Ll

. matrix underlaln by a sandy clay
semt-ccnﬂnmg urut at 35 feet bgs

] Average hydrauhc conductlvtty was :

o 1,02 x 107 cm/secin the hailow
water bearmg unjg,

. Depth o water approxtmately 15 2{) o

~ feet bgs; with ﬂow in the easterly
dlrectton K

1sco Pi'l‘et‘:l:’reg. ram i
» Sodium Permanganate.
s 4, 500 sq ftarea. :
. One, 8-day injection event _
e Direct—push technology targetmg

© multiple depth mtervals of15 25 and

25-35 ft bgs. .

Results o

" Treatment pregram resuits mdlcated..
a sharp reduction inthe 1
concentration of VOCs, with overall
site-wlde contamination seduced by o

- >B6% on average. and > 92% ln the
treatment area :

" |N-SITU OXIDATIVE TECHNOLOGIES, INC, -

WWW.INSITUOXIDATION.COM

ISOTEC Case Study No. 36

ISCO TREATMENT PROGRAM: CHLORINATED VOC
IMPACTED GROUNDWATER

Active Military Base — Maintenance Building Site
Virginia

INTRODUCTION/ SITE BACKGROUND

Contaminants of concern at the Maintenance Building {MB) Area
site within an active military base are chlorinated volatile organic
compounds {VOCs), primarily tetrachloroethylene (PCE),
trichloroethylene (TCE), vinyl chloride (VC), and cis-1,2-
dichloroethylene {cis-DCE). The average TCE levels detected in
groundwater prior to In-situ chemical oxidation (ISCO)
remediation were 326 micrograms per fiter {ug/l).

The target treatment area consisted of 50 ft x 100 ft area '
Japproximately 4,500 square feet (ft})]. The target vertical
treatment zone covered the 20 to 35 ft bgs depth interval. An
oxidant demand test using sodium permanganate was
completed prior to the ISCO treatment program to determine
the optimum dosing. Results were used to design a field-scale
application of sodium permanganate at the subject site.

GEDOLOGY

General subsurface lithology at the site consists of fine to
medium silty and clayey sand matrix underlain by a sandy clay
semi confining unit at 35 feet (ft} below ground surface {bes}.
The average hydraulic conductivity was 1.02 x 107 centimeters




ISOTEC CASE STUDY NO. 36 ’ ’

ISCO Treatment Program- Chlorinated VOC Impacted GW >
A
==

per second (cm/sec} in the shallow water bearing unit and ranged from 7.5 x 10™ cm/sec to 5.68 x 10"
cm/sec. Groundwater was encountered at 15 to 20 ft bgs and generally flowed in the eastern direction.
Average subsurface porosity was determined to be 0.25.

ISCO TREATMENT PROGRAM AND IMPLEMEMENTATION

Treatment program injection locations were installed utilizing a direct push drill rig fitted with 1.5-Inch
steel rods and an 8 ft stainless steel slotted screen within the injection interval. Twenty-four {24) dual-
interval injection locations {i.e. 48 intervals) were utilized at the site for injection purposes. The shallow
intervals targeted the 15-25 ft bgs zone and the deep intervals targeted the 25-35 ft bgs zone. Once
reagent injection was completed in the shallow interval, the injection point was vented, the direct push
rods were completely retracted from the hole, and the borehole was filled with sand and bentonite, and
topped with asphalt patch. Injection pressures noted at the site were typically in the range of 10-30
pounds per square inch (psi) with several locations recording pressures as high as 50 psi during
injections. A total of 4,800 gallons of 10% sodium permanganate was injected at the site at an average
flow rate of 4 gallons per minute {gpm).

% G

Trea!ma-nt Ax’ea ;

11 PRINCESS ROAD, SUITE A REGIONAL OFFICES 6452 FEG STREET, SUITEC
LAWRENCEVILLE, NEW JERSEY 0B648 ARVADA, COLORADO 80004
(609) 275-8500 ) (303} 843-9079




ISOTEC CASE STUDY ND. 36 ) 5
15C0 Treatmeant Program- Chitlorinated VOC Impacted GW
. . P

RESULTS

Treatment Program results indicated a sharp reduction in the concentration of VOCs, with overall site-
wide contamination reduced by over 86% on average and over 92% in the treatment area.

Note!

U = Analyte was not detected, Bold = above MCL

CURRENT PROJECT STATUS

A Remedy-in-Place designation was achieved for the site and no further injeétions are proposed.

11 PRINCESS ROAD, SINTE A REGHINAL OFFICES 6452 FIG STREET, SUITE C
LAWRENCEVILLE, NEW JERSEY 08648 ARVADA, COLORADO 80004
[609) 275-8500 . {303} 843-9075
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1SCO Treatm_ent:.Prqgl.'_ém.:_ o
VOC Impacted Bedrock

@ Truck Mamtenance Fac;hty, Central :

New jersey

Contamlnants of Concern
° Tetrachlm oethytene {PCE}-
s Trichloroethylene (TCE)
& Vinyl Chioride (VC) -
" e 1,1-dichtoroethylene {1,1-DCE)
- Carbon Tetrachlorlde {cT).

eologﬂ Hyc!rnlogg [T

® Unconsotldated materlals underlain B

by a shaie competent bedrock
. Depth to groundwater 15

: approxlma’felyﬁf it hy

= 18C0 Treatment Program ‘.'.

° Modl'r"ed Fenton 3 Reagent (MFR) &
_ catalvzed sodium persulfate (CSP)
° Two, 5-6 week mjection events .

o Sixty bedrock Injection wel!s target—l Sh

ing multiple depth in_t_fzrvals E

Results

e« Average VOC results for all 22 weils .

sampled show an ‘overall 52%
reduction following the Iast :
application. L

" & Project ongoing,

IN-SITU OXIDATIVE TECHNOLOGIES, INC,
WWW.INSITUOXIDATION.COM

ISOTEC Case Study No. 39

1SCO TREATMENT PROGRAM: VOC IMPACTED BEDROCK

Truck Maintenance Facility
Central New Jersey

INTRODUCTION/ SITE BACKGROUND

The site is an active Truck Maintenance Facility. Past operations
at the site have included storage, maintenance and/or cleaning
of trucks since the 1960’s. Contaminants of concern at the Truck
Maintenance Facility site are volatile organic compounds {VOCs),
primarily trichloroethene (TCE), tetrachloroethene (PCE}, vinyl
chloride (VC), 1,1-dichloroethene (1,1-DCE), chioroferm {CF),
carbon tetrachloride (CT), benzene and 1,1,1-trichloroethane
(1,1,1-TCA). High concentrations of VOCs present at the site
indicated the presence of DNAPLs in portions of the site. The
VOC plume is centered around the location of a former trench
drain. Average concentrations of total VOCs detected in
groundwater prior to in-situ chemical oxidation {15CC)
remediation were as high as high as 196,000 micrograms per
fiter {ug/l) in MW-4, with individual contaminants as high as
100,000 ppb (TCE). Past remedial activities included excavation
of contaminated soil down to the top of the weathered bedrock
in the suspected source area.

GEOLOGY

Site is underfain by shale of the Passaic formation. Competent
bedrock is overlain by up to 10 feet {ft) of unconsolidated
materials consisting of in-place weathered bedrock, silt and clay,
as well as as some reworked local soil. Groundwater was
encountered at approximately 6 ft below ground surface {bgs).
General groundwater flow direction is undetermined.

1SCO TREATMENT PROGRAM AND IMPLEMEMENTATION

The ISCO treatment program was completed as an interim
remedial measure (IRM) targeting a portion of the on-site plume
where total VOC concentrations in groundwater exceeded
10,000 ugfi. The target treatment area consisted of an
approximately 415 ft x 275 ft area (see figure below). The target |
vertical treatment zone covered the 10 to 100 ft-bgs depth
interval. Thirty (30) permanently installed injection well {IW)
clusters consisting of 30 shallow (screened from 10-50 ft bgs)
and 30 intermediate/deep wells (screened from 60-100 ft bgs)
were installed at a spacing of 40 ft to deliver the ISCO reagents
into the fractured bedrock.




ISOTEC CASE STUDY NO. 39
15C0 Treatment Program- VOC Impacted Bedrock
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" | ThelSCO treatment program designed for
the site consisted of a combination of
technologies to be delivered into the
fractured bedrock for VOC remediation.
The primary 1SCO technology utilized at
the site consisted of a patented modified
Fenton’s reagent (MFR} treatment
followed by an activated catalyzed
sodium persulfate {CSP) treatment. MFR
was injected first to desorb as much
contamination from the bedrock and
destroy as much DNAPL as possible.
, . Y Desorption processes caused by the MFR
AP weaa % b treatment © converted the mass  to
ot @HW?._,E_;--" dissolved phase where it was more
4 M readily oxidized by both MFR and CSP
J reagents.

4
e

Two [SCO treatment events {Events | and Ii)

targeting the entire 10,000 ug/t plume have been
completed thus far with each event lasting
between 5-6 weeks to complete, During Event |
approximately 8,705 gallons of MFR were injected
into the 30 well clusters followed by injection of
approximately 9,000 gallons of CSP. Event ii
focused on the same 30 well clusters with slightly
larger injection volumes. Approximately- 9,000
gallons of MFR were injected followed by injection
of approximately 10,050 gallons of CSP. Typical
injection presures noted at the site ranged from

10-60 pounds per square inch {psi) for most of the
IW's with some requiring slighly higher injection

pressures in the 70-80 psi range.

RESULTS

Treatment Program results indicated an average VOC reduction of 52% in the 22 wells sampled
following Event Il. Average VOC concentration more than doubled from baseline to post-Event I
{consistent with the expected desorption/ DNAPL solubilization trend). Following Event Il, however, a
sharp reduction was nated in average YOC mass from 34,222 ug/l to 7,839 ugfl {>75% reduction)
approximately 6 weeks after Event Il. Additional treatment applications are being proposed to further
reduce the VOC mass/DNAPL that still exists at the site.

11 PRINCESS ROAD, SUITE A REGIONAL OFFICES 6452 FIG STREET, SUITE C
LAWRENCEVILLE, NEW JERSEY 08648 ARVADA, COLORADO 80004
{609) 275-8500 {303} 843-9079



ISOTEC CASE STUDY NO. 39

1SCO Treatment Program- VOC Impacted Bedrock
==
RS -

GW VOC Pre vs. Post Treatment Table

20,300

12,000 7,850 8,400 4,560 62%
3,610 NS 12,500 9,400 INC
196,000 229,000 43,400 84,600 57%
1,310 2,000 410 203 85%
2,220 NS 94 B4 97%
3g’ NS 18 11 71%

H NS ND 0 22%
26,200 NS 25,108 241 99%
8,810 NS 10,600 12,200 INC

NS

Note:

{1} AVERAGE = Average of all 22 welis sampled.

11 PRINCESS ROAD, SUITE A REGIONAL OFFICES 6452 FIG STREET, SUITEC
LAWRENCEVILLE, NEW JERSEY 08648 ARVADA, COLORADO 88004
(609} 275-8500 {303) 843-9079



RE: Proposal for Scoping Meeting agenda/schedule £
Nancy Fagan to: Matt Brogger/FTEHSF 08/14/2012 11:29 AM
Cc: Frances Verhalen

From: Nancy Fagan/R6/USEPA/US

To: "Matt Brogger/FTEHSF" <MaltB@ftpc.fpecusa.com>
Cc: Frances Verhalen/R6/USEPA/US@EPA

Mati,

After the Wednesday meeting (in which Eric will cover the CSM in the expansion area and how it relates to
the CSM in the 91 area) , do you envision us working on the following issues on Thursday? )

1} I would like to go through the RMP and note areas that need enhancement for the "Revised RMP™

2) In depth discussions on groundwater contaminants (what we are seeing and where) and COC migration
over time : : :

3) | would also like to go over the CAOs and discuss the viability of their use at the expansion area.

4) any outstanding issues on SWMUs/AOCs in the expansion area, and any follow-up that is necessary.

Did Eric have any agenda items for Thursday?

Nancy
"Matt Brogger  NancyFran 08/14/2012 11:08:45 AM
From: *Matt Brogger/FTEHSF" <MatiB@ftpe.fpcusa.com>
To: Nancy Fagan/R6/USEPA/US@EPA, Frances Verhalen/R6/USEPA/US@EPA
Date: 08/14/2012 11:08 AM '
Subject: RE: Proposal for Scoping Meeting agenda/schedule
Nancy/Fran

To summarize what we discussed this morning during our conference call:

Fran will arrive at the facility Monday afternoon to get her badge. Fran, please call my cell number
when you get close and ! will meet you to get your badge so that you do not have to wait. As you drive
in front of the plant on FM 1593 you will take the Gate 3 entrance and turn right at the small brick
building on your right hand side. This is where my office is located.

We will start Tuesday morning at 8:30 a.m. in the EHS building training room. We will begin with a
presentation of the SWMUs and AOCs listed in Exhibit 1, then we can go into the plant and look at them
in person. This is so that we can have a chance for discussion inside, versus outside where it can be
hard to hear at times. Also, if pictures are needed | will take them and Fran can review them at that
time to confirm the photo is accurate. We can make copies of pictures when we return to the office.
This is the most efficient way to handle it since | have a camera pass for all areas of the plant.

| will arrange for a light lunch so that we can keep working throughout each day. Nancy will arrive
Wednesday afternoon. Nancy, you can ¢all my cell when you get here and | will meet you to get your
badge.

I think that covers everything we discussed.




© My cell number is (361) 571-0177.

Looking forward to the meeting.

Matt Brogger

Formosa Plastics Corp. TX
EHS Department

Phone: (361) 987-7468
Fax: (361) 987-2363

From: Nancy Fagan [mailto:Fagan.Nancy@epamail.epa.gov]
Sent: Wednesday, August 08, 2012 12:46 PM

To: Matt Brogger/FTEHSF .

Cc: Frances Verhalen; Marcia Moncrieffe

Subject: Proposal for Scoping Meeting agenda/schedule

Matt,
This is how EPA envisions our Scoping Meeting, including our schedules:

Franceiés will arrive on Monday, August 20th and will be ready early Tuesday, the 21st to begin the
inspection of the units we described as SWMUS and AOCs, specifically the ones "in question” with regard

to the status of the unit (some are "inactive"), location, and wastes managed.
What time should she arrive on Tuesday morning? (the earlier the better to beat the heat!)
We feel that most of Tuesday will be spent on the inspection - this may also run into Wednesday morning.

Wednesday at 2:30 pm, we would like to schedule the corrective action discussion, beginning with your
presentation of the conceptual site model for the expansion area and how it relates to the CSM for the
area under the 1991 Order. This will be similar to the CSM presentation that we did for the scoping

meeting in 2001,

Thursday we would like to wrap up with discussions on the Corrective Action Objectives in the Remedy
Decision document (March 11, 2010) and how they “fit" for the entire site - or whether we need to make

any necessary changes.

Please let us know if this works for FPC,. After | receive your input, 1 will follow up with a response to
confirm. ‘

Thanks,
Nancy

This communication is solely for use by the intended recipient and may contain information that is privileged,




=

confidential or copyrighted under applicable law. If you are not the infended recipient, you are hereby formally
notified that any use, copying or distribution of this commnunication, in whole or in part, is strictly prohibited.
Unless explicitly stated, this communication does not constitute a contract offer, a confract amendment, or an
acceptance of @ contract offer. ‘This communication also does not constitute consent to the use of sender's contact
information for direct marketing purposes or for transfers of data to third parties.




RE: Proposal for Scoping Meeting agenda/schedule

. Mait Brogger/FTEHSF  to: Nancy Fagan, Frances Verhalen 08/14/2012 11:08 AM
From: "Matt Brogger/FTEHSF" <MattB@ftpc.fpcusa.com>
To: Nancy Fagan/R6/USEPA/US@EPA, Frances Verhalen/R6/USERPA/US@EPA

Nancy/Fran
To summarize what we discussed this morning during our conference call:

Fran will arrive at the facility Monday afternoon to get her badge. Fran, please call my cell number
when you get close and | will meet you to get your badge so that you do not have to wait. Asyou drive
in front of the plant on FM 1593 you will take the Gate 3 entrance and turn right at the smali brick
building on your right hand side. This is where my office is located.

We will start Tuesday morning at 8:30 a.m. in the EHS building training room. We will begin with a
presentation of the SWMUs and AQCs listed in Exhibit 1, then we can go into the plant and look at them
in person. This is so that we can have a chance for discussion inside, versus outside where it can be
hard to hear at times. Also, if pictures are needed | will take them and Fran can review them at that
time to confirm the photo is accurate. We can make copies of pictures when we return to the office.

This is the most efficient way to handle it since | have a camera pass for all areas of the plant.

| will arrange for a light lunch so that we can keep working throughout each day. Nancy will arrive
Wednesday afternoon. Nancy, you can call my celt when you get here and | will meet you to get your
hadge. '

I think that covers everything we discussed.
My cell number is (361} 571-0177.

Looking forward to the meeting.

Matt Brogger

Formosa Plastics Corp. TX
EHS Department

Phone: {361) 987-7468
Fax: {361) 987-2363

From: Nancy Fagan {mailto:Fagan.Nancy@epamai!.epa.gov] :
Sent: Wednesday, August 08, 2012 12:46 PM

To: Matt Brogger/FTEHSF

Cc: Frances Verhalen; Marcia Moncrieffe

Subject: Proposal for Scoping Meeting agenda/schedule




Matt,
This is how EPA envisions our Scoping Meeting, including our schiedules:

Frances will arrive on Monday, August 20th and will be ready early Tuesday, thlé 21st to begin the
. inspection of the units we described as SWMUS and AOCs, specifically the onhes "in question" with regard

fo the status of the unit {some are "inactive"}, location, and wastes managed.
What time should she arrive on Tuesday morning? (the earlier the better fo beat the heat!)
We feel that most of Tuesday will be spent on the inspection - this may also run into Wednesday morning.

Wednesday at 2:30 pm, we would like to schedule the corrective action discussion, beginning with your
presentation of the conceptual site model for the expansion area and how it relates to the CSM for the
area under the 1891 Order. This will be simitar to the CSM presentation that we did for the scoping

meeting in 2001,

Thursday we would like to wrap up with discussions on the Corrective Action Objectives in the Remedy
Decision document {(March 11, 2010) and how they "fit" for the entire site - or whether we need to make

any necessary changes.

Please let us know If this works for FPC,. After | receive your input, 1 will follow up with a response to
confirm.

Thanks,
Nancy

This communication is solely for use by the intended recipient and may contain information that is privileged,
confidential or copyrighted under applicable law. If you are not the intended recipient, you are hereby formally
notified that any use, copying or distribution of this communication, in whole or in part, is sfrictly prohibited. Unless
explicitly stated, this communication does not constitute a contract offer, a contract amendment, or an acceptance of
a contract offer. This communication also does not constitute consent to the use of sender's contact information for
direct marketing purposes or for transfers of data to third parties.




Proposal for Scoping Meeting agenda/schedule
Nancy Fagan to: MatiB 08/08/2012 12:46 PM
Ce: Frances Verhalen, Marcia Moncrieffe ’

From: Nancy Fagan/R6/USEPA/US

To: - MattB@ftpe.fpocusa.com

Cc: Frances Verhalen/R6/USEPA/US@EPA, Marcia Moncrieffe/R6/USEPA/US@EPA
Matt,

This is how EPA envisions our Scoping Meeting, inciuding our scheduieé:

Frances will arrive on Monday, August 20th and will be ready early Tuesday, the 21st to begin the
inspection of the units we described as SWMUS and AOCs, specifically the onas "in question" with regard
{0 the status of the unit (some are "inactive"), location, and wastes managed.

What time should she arrive on Tuesday morning? (the earlier the better to beat the heat!) ‘
We feel that most of Tuesday will be spent on the inspection - this may also run into Wednesday morning.

Wednesday at 2:30 pm, we would like to schedule the corrective action discussion, beginning with your
presentation of the conceptual site model for the expansion area and how it relates to the CSM for the
area under the 1991 Order. This will be similar to the CSM presentation that we did for the scoping

meeting in 2001.-

Thursday we would like to wrap up with discussions on the Corrective Action Objectives in the Remedy
Decision document (March 11, 2010) and how they “fit" for the entire site - or whether we need to make

any necessary changes.

Please fet us know if this works for FPC,. After | receive your input, | will follow up with a response to
confirm.

Thanks,
Nancy




i . )
B> S—
\/ : Ei v E D Farmosa Plastics Corporation, Texas

Formosa Plastics’ 201 Formosa Dilve » .0, Box 700
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July 27, 201% Sl PM 250 Telophone: 361-887-7000

%R!A R ERNT 513 Ak
Via e-mail and Certified Mail: PERMITS PRogRAN

7011 0110 0000 1782 6519

Ms. Nancy Fagan

Project Coordinator

6PD-O

U. 8. Environmental Protection Agency
1445 Ross Avenue, Suite 1200

Dallas, TX 75202-2733

RE:  Submittal of Bench-Scale Treatability Testing Work Plan
RCRA Docket No. VI-001(h)-90-H
Section 3008(h) Administrative Order on Consent, as Amended
Formosa Plastics Corporation, Texas
EPA L D. No. TXT490011293
Solid Waste Registration No. 31945

Dear Ms. Fagan: |

In accordance with Section V, Task X1 of the modified Corrective Action Plan set forth in
Amendment No. 2 to the RCRA Section 3008(h) Order, this letter transmits a Bench-Scale
Treatability Testing Work Plan for two areas within the Point Comfort facility. This Work Plan
is timely submitted, as it is due 45 days after June 12, 2012, the effective date of Amendment
No. 2 to the 1991 EPA Order.

If you have any questions about this submittal, please contact Mait Brogger at (361) 987- 7468
or by e-mail at mattb@ftpc.fpcusa.com.

Sincerely,

R. P. Smith
Vice President/General Manager
Formosa Plasﬁcs Corporation, Texas

©e
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BENCH-SCALE TREATARBILITY TESTING
WORK PLAN

FORMOSA PLASTICS CORPORATION, TEXAS

POINT COMFORT, TEXAS

Prepared for:
FORMOSA PLASTICS CORPORATION

Point Comfort, Texas

July 25, 2012

Prepa.red by:

PASTOR, BEHLING & WHEELER, LL.C
620 E. Airline
Victoria, Texas 77901
(361) 573-6442
Fax: (361) 573-6449

PBW Project No. 3251
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1.0 INTRODUCTION

In accordance with the U.S, Environmental Protection Agency (EPA) Administrative Order on Consent
with Corrective Action Plan (CAP) dated February 27, 1991 (EPA Docket No. VI-001(h)-20-H; EPA LD.
No. TXT490011293), as amended, Formosa Plastics Corporation, Texas (FPC-TX) has undertaken
measures to characterize and remediate soil and groundwater affected by volatile organic compounds
(VOCs) at the Point Comfort facility. The FPC-TX fécility is located in Calhoun County along State
Highway 35 and Farm to Market Road (FM) 1593, adjacent to Lavaca Bay (Figure 1). The EPA’s 1991

Order addresses a facility of approximately 256 acres..

As documented in the Final Risk Management Plan (RMP) (Tetra Tech, 2010), remaining Solid Waste
Management Units (SWMUs) and associated potentially impacted sojl’aﬂd groundwater have been
segregated into two distinct Areas of Concern (AOC) at the FPC-TX facility: AOC 1 — the former Waste
Water Treatment Plant (WWTP) area located in the eastern portion of the site; and AOC2 -~ the Vinyl
Chloride Monomer (VCM) Process area located in the central portion of the facility. The current
estimated extent of each AOC based on current soil and groundwater analytical data is presented on

Figures 2 and 3.

This document presents a work plan for conducting a bench-scale treatability study of soil and
groundwater from the VCM and former WWTP areas. The study will evalvate the following .

technologies:

1) In-situ chemical oxidation (ISCO);
2) In-situ biological treatment; and
3) Dual-phase extraction and removal.

Additional detail on the treatability study design is provided in Section 3.0 of this work plan.

PASTON, BEHLING & WHEELER, LLC i
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2.0 BACKGROUND

Soil and groundwater affected by volatile organic compounds (VOCs) is present at Formosa’s Point
Comfort facility. A comprehensive summary of existing environmental data was provided in the Areas of
Concern Characterization Work Plan (Tetra Tech, 2012) and is not reproduced here. The Final Risk
Management Plan (RMP) (Tetra Tech, 2010) also includes a detailed discussion of the nature and extent
of potential soil and groundwater impacts and a conceptual site model (CSM). Both of the summaries
mentioned above describe the:ﬁ results of the RCRA Facility Investigation (RFI) (C-K Associates, Inc.,
1995). Soil sampfing has not been conducted at the site since the RFL. Groundwater sampling has been

performed on a quarterly basis since 1993.

The main constituent of potential concern (COPC) identified in site soil and groundwater is 1,2-
Dichloroethane (EDC). Other chlorinated hydrocarbons are also present in soil and groundwater samples
at lower concentrations. ‘There are two main areas at the site with COPCs at elevated toncentrations: the
former Waste Water Treatment Plantr(WWTP) area in the eastern portion of the site and the VCM
Process area in the central portion of the site. These areas are shown on Figures 2 and 3 as Areas of

Concern (AOC) 1 and 2, respectively.

In the RMP, the Texas Risk Reduction Program (TRRP) protective concentration levels (PCLs) were used
as a screening tool and compared to existing soil data. The “WSoils PCL (representing the soil-to-
groundwater leaching and potential groundwater ingestion pathway) and the TS oiloemy PCL (representing
the inhalation, ingestion and dermal contact soil pathways) were identified as the most appropriate
screening values. The ™Soilcam, PCL is generally several orders-of-magnitude higher than the ©"Soil,
PCL for the COPCs at the site. As discussed in the RMP, contaminant concentrations in excess of the
TS oilcomp PCL were identified in soil samples collected at six SWMUs, Therefore, these areas represent

the primary impacted soil areas at the site:

SWMU #1 — Storm Water Basin; :
SWMU #21/22/23 — Inactive units adjacent to the active incineration area;
SWMU #3 — Surge Basin; and

SWMU #4 — Emergency Basin.

. B 8 »

Evaluation of the existing soil data for the site also included an analysis of whether the soil samples
collected during the RFI were from unsaturated soil or saturated soil. The saturation of the soil is an
important factor in the consideration of remedial alternatives for soil since saturated soil is best
remediated via groundwater remediation technologies. The analysis of the soil data indicated that the soil

samples from the interior of the Surge Basin and Emergency Basin are representative of unsaturated soil

PASTOR, BEHLING & WHEELER, LLC 2
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~ conditions. Coupled with the relatively high concentrations of EDC in the samples from these basins,

L these locations are considered ideal for collection of sail samples for treatability testing.

In the RMP, groundwater concentration data were evaluated for both elevated concentrations and frends.
In the context of this woik plan, the trend evaluation is less important than the elevated concentrations,
I since the treatability tests will be performed on groundwater that currently exhibits elevated COPC

concentrations. In the RMP, wells where EDC concentrations in groundwater samples exceed or have

; exceeded one percent (1%) of the aqueous solubility for EDC (87 mg/L) were identified, as follows:

b P-56 - AOC 1 — WWTP Area, Zone A
e P-57 - AOC 1 - WWTP Area, Zone A
: P-3-A0C 2 - VCM Area, Zone A
P-36 - AQC 2 — VCM Area, Zone A
D-11 - AOC 2 - VCM Area, Zone C
D-41 - AOC 2 — VCM Area, Zone C
RD-1- AOC 2 —~ VCM Area, Zone C
RS-1 - AQC 2 — VCM_ Area, Zone A/B
RS-6 - AOC | — WWTP Area, Zone A
P-12 - AOC 2 - VCM Area, Zone B
D-2- AOC 2 - VCM Area, Zone C
RS-3 -AQC 2 —~VCM Area, Zone A
RD-3 - AOC 2 —~ VCM Area, Zone B

Alihough EDC concen@'uns, and occasionally chloroform concenﬁ‘ations, exceed I%-of the aqueous
solubility limit in som{ifamples, dense non-aqueous phase liquids (DNAPLs) have not been observed in

o monitoring wells at the site. AL LUW o DIUAPL gw%;dg &W%W‘#ﬁéa

Based on the available information summarized above, the Surge Basin and Emergency Basin areas
appear to be the best locations for treatability studies. These areas appear to have the highest COPC
concentrations. Furthermore, these locations and are in an gasily accessible, inactive portion of the

facility. Specific locations for testing are described in Section 3.0

PASTOR, BRHLING & WHERLER, LLC 3
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3.0 TREATABILITY STUDY DESIGN

H ) 3.1 Introduction

_...-

' ] ' Based. on the specific characteristics of the site (e.g., groundwater qﬁality, concentrations of COCs in soil
‘ . and groundwater, subsurface conditions, logistical issues, etc.), three remediation technologies will be
i implemented for treatability testing (in-situ chemical oxidation (ISCO), enhanced bioremediation, and
| multi-phase extraction). These three technologies have the potential to help meet the corrective action

objectives (CAOs) and remediation goals for the site.

i Depending on the technology, treatability testing can be performed in the laboratory (i.e., bench-scale
testing) or in the field (pilot-scale testing). Typically, bench-scale testing is performed first (if feasible).

If the bench-scale tests are positive and indicate that a particular technology may be effective at a given

site, pilot-scale testing may be warranted. Bench-scale testing was chosen to initially evaluate the ISCO

environmental media. Therefore, the multl-phase extl action test will be performed as a pﬁot—scale test at
the FPC-TX site. '

The following sections describe the treatability testing program designed to evaluate the selected

remediation technologies.

32  In-Situ Chemical Oxidation (ISCO)

In-site chemical oxidation (ISCO) uses strong oxidants to reduce the concentrations of targeted

contaminants to acceptable levels, ISCO is accomplished by injecting or otherwise introducing the

nd ISCO
is potentially an effective treatment method for soil and groundwater impacted by EDC at the site. -

W t AMZP/\Z/‘ Cha— 1
W#"{bdﬂ\,b\,— fm} Au,ﬁ Jtfps ¢

oxidants directly into the contaminated medium (soil or groundwater) to destroy chemical contaminants
in place. Chlorinated ethanes such as EDC are amenable to destruction by chemical oxida’t'

—

i
i

PASTOR, BEHLING & WHEELER, LLC 4
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This techniology is mainly applicable for saturated media including soil and grounr; however, in
some cases [SCO can be conﬁgured to address unsaturated soil by artificially saturating the vadose zone

to permit freatment.

Based on the review of potential availablé oxidant chemistries and the properties of site COPCs, two
oxidants were selected for bench-scale testing: (1) modified Fenton’s reagent (MFR), and (2) activated
sodium persuifate. The sodium persulfate will be evaluated using two activation methods, (1) heat and

(2) alkali. A bench-scale test will be performed for each oxidant.

Specific goals of the bench-scale study are to:

e Determine destruction of COR=For each oxidant;

» Determine whether removal by modified Fenton’s reagent is due to destruction or volatilization;
e Evaluate the effect of treatment on secondary water quality parameters;

e Measure soil oxidant demand for activated persulfate (each activator); and

 Estimate the longevity of modified Fenton’s reagent in the presence of soil.

Groundwater and soil samples for the ISCO bench scale study will be collected from the WWTP Surge
Basin/Emergency Basin area. An evaluation of historic groundwater data indicafes that samples from
wells P-56 and P-57 (Figure 4) typically exhibit elevated concentrations of EDC and are considered
suitable for the treatability testing'. Soil samples will be collected using direct-push fechnology from
borings immediately adjacent to wells P-56 and P-57. The soil samples will be collected from the interval
approximately 10-14 feet below ground level, which is the interval comprising the Zone A sand at the
location of P-56/P-57 (see boring log for well P-56 in Appendix A). More than one boring may be
necessary to collect the volume of material needed for the ISCO bench-scalé treatability study (as well the
material needed for the bench-scale bioremediation study, see Section 3.3). If multiple borings are
required, they will be drilled as near as feasible to one another. All borings will be pIrOperIy plugged and
abandoned immediately after the completion of sampling. The soil samples will be collected using
standard collection and decontamination techniques that minimize cross-contamination, will be
immediately placed on ice for preservation, and shipped to the laboratories using chain-of-custody
procedures. Groundwater samples will be collected from well P-56 using the same methods used during

the quarterly groundwater monitoring events.

In-Situ Oxidative Techriologies, Inc. (ISOTEC) will perform the bench-scale studies on the site soil and
groundwater. ISOTECs proposal is included as Attachment B to this work plan. ISOTEC will initially
uf‘\w"& G&/\D%I o

!'The concentrations of EDC in the samples from P-56 and P-57 were 1,299.7 mg/L and 667.1 mg/L, respectively, in
the first quarter 2012 sampling event.

analyze the samples (media appropriate) for VODC), sulfate, nitrate, total organic carbon (TOC),

PASTOR, BEHLING & WHEELER, LLC 5




Page: 9

.« Number; 1 Author: fverhale Subject: Sticky Note  Date: 8/9/2012 9:02:28 AM

" How will artificiat saturatien occur?

- Number; 2 Author: fverhale Subject: Sticky Note  Date: 8/9/2012 9:03:51 AM
" List the COPCs T
..-Number: 3 Author: fverhale Subject: Sticky Note  Date; 8/9/2012 9:06:45 AM

“~ EDC only? What about concentrations of other VOCs that are present? Vinyl Chioride? Chioroform?




| OEL I

ey

Juiy 25, 2012

alkalinity, pH, oxidation-reduction potential (ORP), total dissolved solids (TDS) and ferrous iron. The
soil and groundwater samples will then be mixed to create soil-slurry samples {ina2:1 soil fo
groundwater ratio). A series of reactors (including a contro] reactor) will be prepared and oxidants will be
added at.various dosages. At various times during the study, samples will be collected from the reactors

and analyzed for EDC and the other parameters. For the MFR, the tests will be conducted for a period of

24-72 hours (or until the residual MFR is consumed). For the persulfate, the test will be conducted fora

period of 1-2 weeks. The duration of the test will bé dictated by interim sampling results demonstrating
destruction of EDC. After the test is concluded, the samples will be quenched to consume the residual

oxidant and then analyzed a final time,

ISOTEC will prepare a study report documenting the results of the tests.

3.3 Enhanced Bioremediation

Enhanced bioremediation is a general term used to describe a varioty of remedial technologies whereby -

the natural microbes in the environment are supplemented with additional microbes (bioaugmentation),

" nutrients, oxygen (aerobic bicremediation) and/or reducing agents (anaerobic bioremediation) to enhance

the natural destruction of contaminants. Anaerobic bioremediation (also called reductive dechlorination

or bio-chemical reduction) is considered a potential remedial technology for the FPC-TX site since

chlorinated hydrocarbons such as EDC ‘are amenable to reductive dechlorination ahd also for 'the-

following reasons:

1) The presence of high ethene concentrations from samples of groundwater from wells P-56 and P-
57 may be indicative of the presence of anaerobic microorganisms that have adapted to site
conditions and are potentially capable of degrading EDC; '

2) The site groundwater exhibits overall reducing conditions (negative ORP values) and near neutral
pH which indicates that conditions may be suitable for reductive dechlorination.

As for ISCO, this technology is mainly applicable for saturated media including soil and groundwater;
however, in some cases bioremediation can be configured to address unsaturated soil by artificially

saturating the vadose zone to permit treatment.

To evaluate the potential for reductive dechlorination to serve as a remedial technology at the sife, a
bench-scale treatability study has been developed that will use FMC Environmental Solutions (FMC)
EHC® technology. EHC technology uses a reagent that includes a controlled-release, integrated carbon
(as a nutrienf source) and zero-valent iron (ZVI) as a reducing agent to stimulate the reductive

dechlorination of chlorinated solvents such as EDC.

PASTOR, BEHLING & WHEELER, LLC 6
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As for the ISCO bench-scale study, groundwater and soil samples for the bioremediation bench scale

study will be collected from the WWTP Surgé Basin/Emergency Basin area. Soil samples will be

* collected using direct-push technology from borings immediately adjacent to wells P-56 and P-57. The

soil samples will be collected from the interval approximately 10-14 feet below ground level, which is the
‘interval comprising the Zone A sand at the location of P-56/P-57 (see boring log for well P-56 in

Appendix A). More than one B'oring may be necessary to collect the volume of material needed for the

~ bench-scale bioremediation study. If multiple borings are required, they will be drilled as near as feasible

1o one another. All borings will be properly plugged and abandoned immediately after the completion of
sampling. The soil samples will be collected using standard collection and decontamination techniques
that minimize cross-contamination, will be immiediately placed on ice for preservation, and shipped to the
{aboratories using chain-of-custody procedures. Groundwater samples will be collected from well P-56

using the same methods used during the quarterly groundwater monitoring events,

FMC will petform the bench-scale studies on the site soil and groundwater. FMC’s proposal is included

as Attachment C to this work plan. FMC will homogénize the soil samples and have the soil analyzed by

an outside Iab for VOCs (EDC) and pH. The groundwater samples will also be composited and analyzed

for VOCs, ferrous jron, sulfate, nitrate, TOC, alkalinity, TDS, pH, and ORP. FMC will thien prepare a
series of microcosms (ambient, control and EHC) to allow for sampling durj=s-the duration of the test (12
weeks or more, depending bn interim analytical results collected during the. If the test results
indicate low degradation rates or accumulation of less chlorinated intermediates, bioaugmentation with

additional microbes may be implemented.

FMC will .prepare a study report documenting the results of the tests.

3.4 Mass Removal Pilot Testing

Dual-phase extraction (DPE) (also called dual-phase recovery) is a proven contaminant mass remova @
'
technology for highly contaminated source areas such as those identified at the site. Dual-phase

. extraction remaves contaminants from both groundwater and vadose soils. Extraction from the vadose

zone alone is called soil vapor extraction (SVE). Dual-phase extraction can be successful in a low
permeable, low yield, heterogeneous formation such as that at the FPC-TX site and can achieve high
contaminant mass removal rates. A dual-phase extraction system at the FPC-TX site could potenti'ally
remove a substantial portion of the contaminant mass in a relatively short period of time, thus reducing

the overall remediation cost.

PASTOR, BEHLING & WHEELER, LLC T
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Gainco Inc. (Gainco) will perform mass removal testing by removing soil vapor and groundwater from
the subsurface by means of a vacuum. Gainco’s proposal is included in Attachment ID to this proposal
and describes the specific testing procedures to be empioyed. The duration of the DPE event will be
approximately two days. The test will be performed at the well cluster including P-56, P-57 and RS-6.
Because the wells in this well cluster are relatively close tog.ether (less than 20 feet from one another), an
additional temporary well will be installed to evaluate the radius of influence of the vacuum. The well
will be instailed using a geoprobe and will be constructed with 10-feet of screen, pending field
observations during drilling. For the DPE testing, Gainco will provide mobile equipment powered by a
self-contained power source. Gainco will supply the appropriately sized high vacuum extraction

equipment (e.g., liquid ring pump) capable of removing vapor and affected groundwater from the wells.

. The DPE pilot test activities will be performed in a series of step tests in recovery well RS-6, with test

monitoring conducted in wells P-56, P-57, and the temporary well. The first stage of the test will be
dedicated to the evaluation of soil vapor extraction (SVE). A vacuum will be placed on the -well for
approximately four hours with the weiiheéd vacuum incrementally increased and then stabilized, based on
field conditions. Stage 2 of the test will evaluate the rate of groundwater extraction at RS-6 by placing an
adjustable, perforated “stinger” inside the sealed wellhead and placing a vacuum on the well. The third
stage of testing wlili include a12-hour DPE step test. During the step testing, the following parameters

‘will be observed and rocorded:

o Groundwater recovery rate;
Soil vapor recovery rate and temperature;
o  Wellhead vacuum at the RS-6 and the monitoring points;
Depth to water in the selected monitoring points; -
VOC concentration in recovered groundwater and soil vapor; and
Background depth to water, if practical.

DPE equipment will be equipped with off-gas treatment (carbon), and recovered fluids will be

temporarily stored on-site in containers provided by Formosa.

Gainco will provide a summary rethat will include the pilot test data, analysis, and results. The
report will include the estimated amount of hydracarbon removed, soil vapor and groundwater recovery
rates, hydraulic characteristics, subsurface vacuum profile, and a general evaluation of the viability of the

SVE or DPE technology as remedial options for the site.

PASTOR, BEHLING & WHEELER, LLC 8
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_ will summarize the results of the study.
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35 Documentation and Reporting

Field activities will be documented by logging events on a Daily Field Record and by collection of
photographs. Boring logs will be prepareci for each boring installed, including lithologic descriptions of
the soils observed. Chain-of-custody forms will be used to document sample shipping and custody. Each

vendor will prepare a study report describing the test procedures and results, including all analytical data

from the testing. The vendor reports will be appendices to a Bench-Scale Treatability Study Report that

3
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APPENDIX A

. Boring Log P-56 for Well
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In-Situ Oxidative Technologies, Inc

 ISOTEG

1
i

ISOTEC Proposal #901132B
May 11, 2012

& Proposal requested by: Matt Wickham, Pastor, Behlmg and Wheeler, LLC

&% Site name: Formosa Plastics

% Site location: Pt. Comfort, Texas

# Proposal to conduct a treatability study using ISOTEC’s Modified Fenton’s Reagent
and activated persulfate.

In-Situ Oxidative Technologies, Inc. (ISOTEC) is pleased to submit this proposal to
conduct a bench-scale treatability study on samples collected from the Formosa Plastics
Pt. Comfort, Texas facility. The contaminant of concern at the site is 1,2-dichloroethane
(ethylene dichloride — EDC). The bench-scale testing will evaluate modified Fenton’s
reagent (MFR) and activated sodium persulfate (ASP), using 2 activation methods — heat

" and alkali (sodium hydroxide), on soil and groundwater samples collected from the site.

Bench study sample collection requirements are attached to this proposal.

Expériments will be performed on soil-slurry samples prepared by combining composxted
soil material with groundwater samples (typlcaliy mixed in a 2:1 ratio of soil to
groundwater by weight, unless an alternate ratio is specified). At various times during
the study, samples will be analyzed for EDC as well as secondary groundwater quality

‘parametets including sulfate, nitrate, TOC, alkalinity, pH, ORP, TDS and ferrous iron.

Initial Characterization

Prior to any testing the soil and. groundwater received will be analyzed, media
appropriate, for VOCs (Eleate, nitrate, TOC, alkalinity, pH, ORP, TDS and
ferrous iron. 1

Modified Fenton’s Reagent Treatability Study

MFR consisting of stabilized hydrogen peroxide and chelated iron catalyst will be used as
the oxidant for the experiments.” The samples will be subjected to a series of tests to
determine if MFR can successfully treat the EDC. The experiments will be set up in a
total of 4 reactors, with one reactor serving as control and the rest serving as treatment
reactors. Three different dosages of MFR will be evaluated with the actual initial dosage
to be determined based on the concentrations of EDC defected in the sample. The control
reactor will undergo the same treatment conditions as-the treatment reactors and will
receive equivalent volume of deionized distilled water (DI water) to account for ditutio @
due to reagent addition to the treatment reactors. The contents of each reactor will b2

allowed fo react for a period of 24-72 hours (or until residual peroxide. is consumed)

6452 Fie STREET, SUITE C, ARVADA, COLORADO §0004
PHONE: 303-843-9079 Fax: 303-843-9094
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ISOTEC Proposal #901132B
May 11, 2012

following which, the samples from the control and treatment reactors will be quench
consume residual oxidant. .

Following quenching, the samples are submitted for EDC analysis by EPA. Method 8260.
The treatment offectiveness will be evaluated by comparing the treatment reactor resulis
with the control reactor results. In addition to the EDC analysis, samples will be analyzed
for pH, ORP, TDS and ferrous iron.

Activated Sodium Persulfate Treatability Study

Sodium persulfate will be used as the oxidant for the experiments. Two methods of
persulfate activation will be evaluated — alkali (sodium hydroxide) and heat. Three
different dosages of ASP-alk, ASP-heat will be evaluated. The samples will be subjected
to a series of tests to determine if persulfate can successfully treat the EDC. The
expeximents will be set up in a total of 6-8 reactors, with one reactor serving as control
and the rest serving as treatment reactors. For each method of activation of persulfate
tested on the experimental sample, 3 different persulfate dosages will evaluated with the
actual initial dosage to be determined based on the concentrations of EDC detected in the
sample. The control reactor will undergo the same treatment conditions as the treatment
teactors and will receive equivalent volume of deionized distilled water (DI water) to
account for dilution due to reagent addition to the treatment reactors. The contents of
each reactor will be allowed to react for a period of 1-2 weeks following which, the
samples from the control and treatment reactors will be guenched to consume residual
oxidant.

Following quenching, the samples are submitted for EDC analysis by EPA Method 8260.
The treatment effectiveness will be evaluated by compating the treatment reactor results
with the control reactor results. In addition to the EDC analysis, samples will be analyzed
for pH, ORP and TDS.

6452 FIG STREET, SUITE C, ARVADA, COLORADO 80004
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FMC Proposal — Enhanced Bioremediation
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FMC

ENVIBONMENTAL SOLUTIONS

Via Email: matt.wickham@pbwlic.com; tim.nickeis@pbwlic.com

July 12,2012

PASTOR, BEHLING & WHEELER, LLC
2201 Double Creek Dr., Suite 4004
Round Rock, Texas, 78664
512-671-3434 Tel

512-671-3446 Fax

-Subject: Bench Study evaluating an ISCR Technology (EHC®)

Formosa Plastics Corporation, Point Comfort, Texas
~ Technical Proposal # FA12-233 Technical

Dear Mr. Wickham and Mr. Nickels:

FMC Environmental Solutions has prepared the following proposal for a groundwater and soil
treatability study to evaluate an ISCR technology for the treatment of 1,2-dichloroethane (1,2-
DCA). The testing will be performed at the FMC Environmental Solutions laboratory near
Toronto, Ontario, with impacted groundwater and soil from the Site.

PROCEDURE
TASK 1: SAMPLE PREPARATION AND INITIAL CHARACTERIZATION

Soil and groundwater samples wilt be collected from the site, at the client's expenss, and will
be shipped to our laboratory. Ideally, soil and groundwater samples should be collected from
the impacted area being considered for remediation, Approximately 10 Kg of soil and 20 L of
groundwater will be required. Upon approval of this proposal, guidelines for shipping the
samples to our laboratery will be provided.

The impacted soil sample will be homogenized and particles greater than 4 mesh or 4.76 mm
(i.e., debris, gravel, rocks) will be removed. This work will be conducted on the bench top as
quickly as possible to minimize exposure to air. The homogenized impacted soil wili be
sampled for volatile organic compounds (VOCs; Method 8260) and pH.

Prior fo testing, the groundwater received in multiple containers will be composited and
homogenized by transferring (via gravity) into a Tedlar collapsible bag. This work will be
conducted on the bench top as quickly as possible to minimize exposure to air. The
composite groundwater will be sampled for VOCs (Method 8260), ferrous iron , sulfate

1345 Fewster Drive « Mississauga, ON L4W 2A5 » Tel: 805.273.5374 ¢ Fax: 905.273.4367
www.environmental.fmc.com '
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(Method 375.4), nitrate (Method 353.2), total organic carbon (TOC), alkaimity, total dissolved

solids (TDS), pH and oxidation reduction potential (ORP).

. The soil and groundwater samples will be éhipped on ice under standard chain of custody o

TestAmerica (Chicago, IL). The pH and ORFP will be measured at the FMC Environemntal
Solutions iaboratory. The remaining seil and groundwater samples will be placed into cold
room storage (4°C in the dark) until required for testing.

TASK 2: Evaluation of ISCR (EHC)

Two controls (water and ambient) and one EHC treatment will be set up with the homogenized

soil and groundwater samples in glass bottles (250 mL) using a sajl to groundwater ratio of

approximately 1:3. Larger (1 L) microcosms will be set up for the final sampling event to allow

for analysis of additional parameters. Four jars will be set up for each of the three test

conditions (water control, ambient control, EHC) to allow for sampling of one sacrificial jar af .
four different sampling events. One additional microcosm will be set up for the time zero

sampling event. The proposal assumes that four sampling events will be completed (4, 8, 12

and to be determined (tbd) weeks). However, the data will be reviewed after each sampling

event and depending on contaminant concentrations; the third and fourth sampling event may

not be required. A total of 13 sacrificial jars will be set up as outlined in Table 1.

Table 1: Summary of EHC Microcosm Study

Sampling | Sampling Time
Test ) Event {weeks) Jar D
Time Zero (baseling) 0 0 . TZA
1 4. WG 1
Water Control 2 8 WC 2
3 12 wWC 3
4 tbd WC 4
‘ 1 4 AC1
Ambient Control 2 8 AC2
3 - 12 ' AC 3
4 thd AC4
) 1 4 ] EHC 1
EHC 2. 8 EHC 2
3 12 ' EHC 3
4 thd EHC 4

Technical Proposal FA12-233 - Pastor, Behling & Wheeler, LLC ' 2
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Further details on each test condition are summarized below:

1. Water control. The microcosms will contain groundwater and have zero headspace.

2 Ambient control. The microcosms will contain soil and groundwater and have zero
headspace. :

3 EHC Microcosms. The EHC microcosms will contain so:l groundwater and a given

mass of EHC. The EHC application rates will be determined once the baseline data is
available. The microcosms will have zero headspace.

All microcosms will be stored at ambient temperature and in the dark. At time zero {ie. 4
hours after set up), the time zero microcosm will be sacrificiaily sampled. The groundwater will
be sampled for VOCs, ORP and pH. The VOCs sample will be submitted to TestAmerica on
ice via overnight courier under standard chain of custody. The remaining parameters will be
monitored at the FMC Environmental Solutions faboratory using probes

At predetermmed time points (i.e. 4, 8, 12 weeks) one microcosm will be sactificially sampled
from each test condition. The groundwater will be sampled as outlined above for the time zero
sampling event. During the last sampling event, the groundwater will also be sampled for
sulfate, nitrate, alkalinity, TOC, TDS and ferrous iron: The remaining groundwater in the
microcosm will be decanted and the soil will be sampled for VOCs. Samples will be submitted

to the appropriate Iabs as outlined above for the time zefo sampling event.

- T

Bioaugmentation Option

if the week 8 data shows low degradation rates or accumulation of less chlorinated
intermediates, bivaugmentation with a commercially available culture may be implemented.
This decision will be made in consultation with PASTOR, BEHLING & WHEELER, LLC. The
Dehalocaccoides (DHC) inoculant typically contains a minimum of 5x10E10 celis/l. and
includes high numbers of Dehalococcoides species with known abilities to biodegrade DCE
and VC. The recommended target density of DHC cells in the treated aquifer is 5x10E6
cells/L.

FINAL REPORT -

Upon completion of the treatability project, FMC Environmental Solutions will draft a final report
which will include the following:

A. description of test methods; .
B. tabulatién of results; and

C. discussion of results.

Technical Proposal FA12-233 - Pastor, Behling & Wheeler, LLC ‘ 3
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The draft report will be submitted to PASTOR, BEHLING & WHEELER, LLC for review and
comments. FMC Environmental- Solutions will incorporate the comments from PASTOR,
BEHLING & WHEELER, LLC and issue an electronic version of the final report.

On behalf of FMC Environmental Solutions, thank you for the opportunity to submit this
proposal.  Please contact me by telephone at 905.273.5374 ext. 232 or by email at
eva.janzen@fmec.com if you have any questions regarding this proposal.

Yours fruly,
FMC Environmental Solutions

Via e-mail

Eva Janzen
L.ab Manager

GG Philip Block, Josephine Molin — FMC Environmental Solutions

Technical Proposal FA12-233 — Pastor, Behling & Wheeler, LLC . 4
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Gainco Proposal'— Multi-Phase Extraction




EMNVIRONMENTAL REMEDIATION

July 12,2012 Proposal No.: 2139

Mr. Matt Wickham, PG

Pastor, Behling & Wheeler, LLC
620 E. Airline

Victoria, TX 77901

Re: Mass Removal Pilot Testing

Formosa Plant
Point Comfort, TX

Dear Mr. Wickham,

This letter transmits our proposal to you for the above referenced project. Based on information

provided, the scope of work generally consists of conducting 1 day of GeoProbe work, installing
one monitoring point to be used during the pilot test, subsequently followed by a soil/aquifer
pilot test to evaluate mass removal potential of high vacoum extraction..

Geoprobe Work

The GeoProbe investigation will consist of 1 day of probing using direct push technology. Prior
to arrival, PBW personnel shall preliminarily locate the borings and obtain clearance from plant
personnel for the locations. Based on information provided, it is anticipated that each boring will
extend approximately 15-20 feet (ft) below ground surface (bgs), the depth the to the uppermost
groundwater-bearing zone. Continuous samples will be obtained using a 5-foot long Dual tube
sampler. Samples will be screened and selected by PBW personnel.

Pilot Test Monitoring Point Installation

Prior to conducting the mass removal pilot test, a 2-inch diameter PVC pilot test temporary well
will be installed in the near vicinity of the extraction well. We understand the source area of
concern for the purposes of the pilot test to be in the proximity of wells P-56, P-57, and RS-6.
Prior to arrival, PBW personnel shall preliminarily locate and obtain clearance from plant
personnel for the test well location.

Rased on information provided, the thin upper groundwater zone is expected to extend from
approximately 12 to 14 ft bgs. It is anticipated that the test well will extend approximately 15-20
ft bgs in order to fully penetrate the uppermost groundwater-bearing zone. The screened interval
is preliminarily estimated to be from 10-20 ft bgs and will be confirmed by collaboration
between the GAINCO geologist and PBW project manager prior to setting to ensure the screened
interval includes the permeable target zome. The test well will be properly plugged and
abandoned after completion of the pilot testing. .
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Pilot Testing

The purpose of the pilot test is to determine if either soil vapor extraction (SVE) or high vacuum
dual-phase recovery (DPE) technology is suitable for this site. The test apparatus will consist of
a liquid ring pump connected to a 1-inch diameter PVC pipe (stinger) inserted into the extraction
well. With the stinger placed above the groundwater level and the annular area between the
stinger and the well casing sealed, bascline SVE data is collected. Baseline groundwater
extraction data is collected by lowering the stinger into the groundwater with the annular arca
open. By sealing the annular area with the stinger below the groundwater level, high vacuum
DPE is conducted, resulting in a data set which can be compared to the two baseline data sets.

The pilot test will be conducted over 2-days, with the SVE and baseline groundwater extraction
data collected the first day and high vacuum DPE data collected the second day. It is anticipated
the test will be split into stages as described below. '

» Stage I: ~ SVE testing will be conducted for approximately 2-3 hours by stepping up the
vacuum incrementally and then holding the vacuum steady, based on field
. conditions encountered. This short test will provide a baseline for mass

removal using SVE only.

= Stage 2 Following SVE festing, the stinger will be lowered to the proximity of the
bottom of fhe extraction well with the annular area open for approximately 1
hour. This short test will provide baseline groundwater extraction data.

* Stage 3: Following the first two stages of testing, DPE testing will be conducted over a
" period of approximately 6 hours in step fashion and then at a single vacuum,
determined based on field conditions encountered,

Prior to testing, PBW shall provide GAINCO with (1) site plans showing site features and well
locations, (2) pertinent well and boring logs, and (3) groundwater gauging/sampling data and soil
sampling data. Collectively, this information will be used by PBW and GAINCO personnel in
determining the most viable array of testing & monitoring wells to be used during the pilot test.

It is our understanding that the recovered groundwater is treated as a listed hazardous waste
based on plant protocol. Therefore, the water will be contained in tanks provided by plant
personnel pending final disposition by Formosa. Recovered soil vapors will be treated with
granular activated catbon (GAC). It is our understanding that waste characterization and
disposal (drill cuttings, groundwater, carbon, misc.) shall be conducted by Formosa personnel.

During the testing, the following parameters will be recorded.

Groundwater recovery rate

Soil vapor recovery rate and temperature

Wellhead vacuum at the selected test-well and monitoring points

Depth to water in the selected monitoring points

Total volatile hydrocarbons will be recorded during the test with a photoionization detector
Background depth to water, if practical

Samples of the recovered soil vapor obtained during the SVE and. DPE testing will be analyzed
for TPH and VOC concentrations. For the purposes of this proposal, we have assumed six
sample will be obtained for laboratory analysis.

A report will be prepared to present the pilot test data, analysis, and results. The report will
include an estimated amount of hydrocarbons removed, soil vapor and ground water recovery -

PO Box 309 « Portiand, TX 78374 | Tel: 361.643.4378 | Fax: 866.306.0436 Page2 of 3
thix@gaincoinc.com | www.gaincoinc.com
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rates, hydraulic characteristics, subsurface vacuum profile, and a general determination regardmg
the vnablhty of SVE or DPE technology as remedial options for this site.

Schedule

The GeoProbe investigation will be conducted in one day.” The pilot testmg activities will be
conducted in two consecutive days. We antlclpate an add1t10nal day will be needed for on-site
training and set-up.

If you have any questions or require additional information, please contact either Stas Grover at |
210-326-6095 (email: sgrover@gaincoinc.com) or Tom Weber 210-669-8941 (email:
tweber(@gaincoinc.com).

Sincerely,

%7//%

Tom J Wéber, PE
Gainco, Inc.

PO Box 309« Portland, TX 78374 | Tel: 361.643.4378 | Fax: 866.306.043¢ ~ lage3of3 -
tnix@gaincoinc.com | www.gaincoinc.com




L ISOTEC Proposal #901132B
May 11, 2012

ISOTEC Laboratory Study Sample Collection

I - .
l, [ In order to perform an ISOTEC lab study, representative soil and groundwater samples must be
collected from an area of concern at the site exhibiting the highest detected levels of
r{ contaminants.
B
t

Please purge the well prior to groundwater sampling. Field and trip blanks are not required. A
summary of the sample containers required for the laboratory study is provided below. Please
contact ISOTEC for sample requirements other than those listed below.

*+*plaase ensure zero head space in 1 liter jars and 40 ml vigls**¥

Test Container Volume/ | Matrix Preservative
¢ Weight
| i .
[
e Groundwater 1 liter, amber glass {VOCs) 6 Groundwater Ice, None
i Soif Zip lock bags, Paint Cans 20 Ibs Soil Ice, None

' The samples should be packaged in a cooler {with ice} and shipped overnight {AM) delivery to
the following address: ' '

In-Situ Oxidative Technologies, Inc.
11 Princess Road, Suite A
Lawrenceville, New Jersey 08648
Attn:  Prasad Kakarla

£ If you should need to be supplied with sample containers and/or a sample shuttle,

' please contact ISOTEC at least one week prior to your scheduled sampling date. Please
enclose a standard chain-of-custody with the samples. In addition, please enclose

R contaminant information by including latest laboratory analytical data on the above
samples collected.

ISOTEC must be notified at least 48 hours prior to sample shipment to prepare for lab study.

. if you should have any guestions concerning the sarhpling event, please do not hesitate to
contact Prasad Kakarla at {609) 275-8500 (ext. 111).

6452 FI1G STREET, SUTTE C, ARVADA, COLORADO 80004
PHONE: 303-843-9079 Fax: 303-843-9094
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%- UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
% REGION 6 :
# 1445 ROSS AVENUE, SUITE 1200 -
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May 7,2012 g
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Mr. R.P. Smith

Vite President/General Manager
Formuosa Plastics Corporation, Texas
P.0O. Box 700

Poim Comfort, Texas 77978

RE: Approval and Effective Date of the April 11. 2012, Corrective Measures
Implementation (CMI) Program Qutline for the Administrative Order on Consent, Docket
#YT —001¢(h}-90-H (1991 AQC)

Dear Mr. Smith;

For settlement purposes, this letter approves the substantive content of the
“Proposed Updated Corrective Measures Implementation Program Outline and Schedule™
dated April 11, 2012 (Program Qutline).! This CMI Program Qutline supersedes the
“Program Management Plan™ required under the “Corrective Action Plan”, which is
incorporated by reference in the 1991 AOC Section V. A., Task XI, Paragraph A.

As discussed during our meeting on May 1, 2012, held at the United States
Environmental Protection Agency, Region 6 (EPA) Dallas offices, EPA and Formosa
will rutually agree upon the schedule that will govem the timing of the activities
described in the CMI Program Outline and incorporate that new schedule in Amendment
No. 2 to the 1991 AOC. The substantive coatent of the CMI Program Outline and its
schedule will become ¢ffective upon the effective date of Amendment No. 2 to the 1991
AQC. :

If you have any questions or concems, please feel [ree to contact me at
214.665.8385,
Narncy Fagan !
/.r fei : (i d jc’(\_\( (S o
Project Coorgdinator \
oo Hector Gonzales, Section Manager - Waste

TCEQ Region 14
6300 Ocean Drive, Suite 1200

| Normally, the EPA would provide comments [o the proposed or draft submittal and Formoesa would
submit a final Program Outline for approval. :

We promote compliance with Federl exvironmental regulitions in purtnership with aur States and Tribey
Internet Address (URL) » hitp:/fwiww epa.gov




Corpus Christi, TX 78412

© Ms, Jacquelyn Rodriguez, MC-127
TCEQ

P.0..Box 13087

Austin, TX 78711-3087
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April 20, 2012

Mr. R.P. Smith
Vice President/General Manager
Formosa Plastics Corporation, Texas
P.O, Box 700

. Point Comfort, Texas 77978

RE: Approval of the CMI Site Management Plan for the Admmstratwe Order on
Consent (AOC) Docket #VI - OOi(h)-QO H

Deaer Smith,

The purpose of this letter is to formally approve the. Fmal Site Management Plan (SMP)
dated February 17, 2012 and received February 22, 2012. This report is the second
Correstive Measures Implementation (CMI) workplan that is part of the series of
workplans that make up the CMI Program plan, With this approval, it is EPA’s
expectation to incorporate the SMPinto the appropriate sections of the FPC-TX
Environmental Manual, as stated in Section 4.0 of the SMP.

If you have any questions or concerns, please feel free to contact me at 214.665.8385.

}ﬂ cy Fagan

[{/a’( (L X ((JS’Z/V\_._
PrOJect Coo hator

ce:  Mr, Brad Genzer
TCEQ Region 14

. 6300 Ocean Drive, Suite 1200

- Corpus Christi, TX 78412

Ms. Jacquelyn Rodriguez, MC- 127
TCEQ

P.O. Box 13087

Austin, TX 78711-3087

We promete vompliance with Federal environmental regulatfons in partnership with our States and ¥ribes
Internst Address {(URL) # hitp:/fwww.epa.gov
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Formosa Plastics Corporation, America

. -SOTMOSH Plastics’ 201 Formosa Drive « P.O. Box 705
. Point Comfort, TX 77078
” Telephone: (361) 987-7000
,@’ Fax: (361) 987-2963
“a '
February 17, 2012
Certified Mail:
7011 0110 0000 1782 5611
Ms. Nancy Fagan
Project Manager
6PD-0O

U, 8. Environmental Protection Agency, Region 6
1445 Ross Awvenue, Suite 1200 '
Dallas, TX 75202-2733

RE:  Submittal of Final Site Management Plan
RCRA Docket No. VI-001(h)-90-H
3008(h) Administrative Order on Consent
EPA 1. D. No. TXT490011293
TCEQ Solid Waste Registration No. 31945

) Dear Ms. Fagan:

FPC-TX is in receipt of your letter dated January 20, 2012, received by e-mail on January 20,
2012, This letter contained EPA’s comments on the draft CMI Site Management Plan submitted

- on November 30, 2011 and asked for the incorporation of EPA’s comments and the submittal of
a Final Site Management Plan within 30 days.

- EPA’s comments on the diaft Site Management Plan have been incorporated as suggested, with
the exception of the last two items. As you discussed with Matt Brogger on February 14, 201 2, a
portion of the comment regarding Land Use Controls seemed overly broad for a plan that is
intended to protect workers at the site. 'We understand that the language we have included in this
revised document will satisfy your concern. :

To address the comment requesting an overview of the Site Management Plan in site safety
meetings, we understand that the language we have inclnded in this document will also satisfy
your request. As discussed with Mr. Brogger on February 14, 2012, the requested language
seemed very broad, and could lead to confusion on applicable safety requirements. As a matter
of practice, FPC-TX routinely conducts safety meeiings, but such meetings are specifically
focused on the areas where people may be working. Since the Site Management Plan covers
cerfain arcas Jocated in the VCM Plant and the former Wastewater Treatment Plant, FPC-TX
will provide information on the Site Management Plan to VCM Management, who will then
circulate the information to employees and contractors who may work in those areas.

Q6

Bosoure  sowem
LR ) EM§




Ms. Nancy Fagan
February 17, 2012
Page 2

The Final Site Management Plan, which incorporates the EPA comments described above, ig
enclosed. '

If you have any questions on this submittal, please contact Matt Brogger at (361) 987~ 7468 or
by e-mail at mattb@f{tpc.fpcusa.com.

Sincerely,

R.P. Smith
Vice President/General Manager
Formosa Plastics Cotporation, Texas

Enclosure: Final Site Management Plan (February 2012)




Final

Site Managemént Plan

Formosa Plastics Corporafion
Point Comfort, Texas

February 17, 2012
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Final

Site Management Plan

Prepared for:
Formosa Plastics Corporation

Point Comfort, Texas

Prepared by:

Tetra Tech

7800 Shoal Creek Bivd, Suite 253E
Austin, Texas 78757

(512) 338-1667
Fax (512) 338-1331

Tetra Tech Project No. 114-021384

February 17, 2012
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LIST OF ACRONYMS

AQC Area of Concern
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CAP Corrective Acticn Plan

COG Chemical of Concern

COPC Chemical of Potential Concern

Caat Soil Saturation Limit

DQO Data Quality Objectives

EDC 1,2-Dichloroethane or Ethylene Dichloride
EPA U.S. Environmental Protection Agency
M Farm to Market Road

FPC-TX Formosa Plastics Corporation, Texas
FSP Field Sampling Plan

HASP Health and Safety Plan

NAPL Non-Agueous Phase Liquid

NFA No Further Action

PCE Tetrachloroethene

PCL Protective Concentration Level.

PVC Polyvinyl Chioride

QA/QC Quality Assurance/Quality Control

RCRA Resource Conservation and Recovery Act
RFA RCRA Facility Assessment

RF! RCRA Facility Investigation

RMP Risk Management Plan

swimu Solid Waste Management Unit

TCE Trichloroethene '

TCEQ Texas Commission on Environmental Quality
TDS Total Dissoived Solids

TRRP Texas Risk Reduction Program

VCM Vinyl Chioride Monomer

VOC Volatile Organic Compotinds

WWTP Waste Water Treatment Plant

1,1-DCA 1,1-dichloroethane

1,1-DCE 1,1-dichloroethene

Tetra Tach February 17, 2012 if
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1.0 INTRODUCTION AND PURPOSE

Formosa Plastics Corporation, Texas (FPC-TX} owns and operates a chemical manufacturing
facility in Point Comfort, Texas. The FPC-TX facility is located in Calhoun County along State
Highway 35 and Farm to Market Road (FM) 1593, adjacent to Lavaca Bay (Figure 1). In
accordance with the U.S. Environmental Protection Agency (EPA) Administrative Order on
Consent with Corrective Action Plan (CAP) dated February 27, 1891 (EPA 1.D. No.
TXT490011293), FPC-TX has undertaken measures to characterize and remediate soil and
groundwater affected by volatile organic compounds (VOCs) at the Point Comfort facility. The
EPA 1991 Order is relevant to the area of the FPC-TX facility in operation at the time.
Remediation efforts for other portions of the facility (including the expansion areas) are
conducted under the jurisdiction of the Texas Commission on Environmental Quality (TCEQ).

The purpose of this document is to provide guidelines and internal procedures for the protection
of the on-site worker from contaminants in surface soils, stibsurface soils, and groundwater,
The following management -categories have been addressed as part of the overail site
management plan:

= Excavations;

= |ndustrial Hygiene,

= indoor Air;

= |land Use Controls; and
» Disposal of Soils.

FPC-TX is an active operating chemical manufacturing facility and as such has existing health
and safety systems and protocols developed and implemented in compliance with applicable
regulations. These existing systems are adequate to protect the on-site worker from
contaminants present in media at the facility and will only be slightly modified to address specific
concerns associated with impacted media in affected areas. These modifications are described
in Section 3 and consist of:

1. Excavation permits will be required for all excavations in specific affected areas with
contaminant concentrations in excess of the Texas Risk Reduction Program (TRRP)
TS 0ilcan, Protective concentration levels (PCLs). The existing program requires
excavation permits if the excavation is expected to be deeper than 19 inches.

This document summarizes the guidelines and internal procedures for the protection of the on-
site worker; however, this plan does not replace the FPC-TX Environrmental Manual or, Health
and Safety Manual, and on-site workers must continue to follow the existing procedures in both
manuals. Following EPA's approval of this Site Management Plan, FPC-TX will modify the
appropriate sections of the Environmental Manual to incorporate the contents of this plan.

This plan is not intended to address remediation project workers. Extensive soil and/or
groundwater remediation projects will require detailed safety plans addressing both physical and
chemical hazards that may be encountered during remediation activities.

Tefra Tech February 17, 2012 1
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2.0 AREAS OF CONCERN AND AFFECTED AREAS

As documented in the Risk Management Plan (RMP) (Tetra Tech 2010), potentially impacted
soil and groundwater have been segregated into two distinct AOCs at the FPC-TX facility: AOC
1 is the former Waste Water Treatment Plant (WWTP) area located in the eastern portion of the
site; and AOC 2 is the VCM Process area located in the central portion of the facility at the
eastern edge of the active facility processes. The current estimated extent of each AOC based
on current soil and groundwater analytical data is presented on Figures 2 and 3.

2.1 Affected Areas

As described in the RMP, on-site workers may be exposed to impacted groundwater and soil at
the site. On-site workers may be exposed to impacted soil in affected areas during routine
excavation activities (e.g. excavations to repair water lines). If excavations are advanced into
the saturated soil, impacted groundwater could seep into the excavation; however, the Zone A
groundwater is approximately 15 feet below the affected areas in the VCM area and 10 feet
below grade in the vicinity of the affected areas in the WWTP area. Deep excavations are not
considered routine and will not oceur in the affected areas for the following reasons:

+ As described in detail in Section 2.2 the affected areas in the WWTP area consist of two
concrete lined impoundments and are in a non-operational portion of the facility. Other
than remediation related activities, there is no reason for any excavation in these areas.
As noted in Section 1, this plan is not intended to address remediation project workers.
Extensive soil andfor groundwater remediation projects will require detailed safety plans
addressing both physical and chemical hazards that may be encountered during
remediation activities,

« As described in detail in Section 2.3 the affected areas in the VCM area consiét of the
Storm Water Basin, and three small, inactive units located in an approximately 3,000
square foot, concrete covered area adjacent to the active incineration area (SWMU
21/22/23). '

o There will be no excavation activities in the Storm Water Basin (SWMU 1).

o The depth of any potential routine excavations that could occur in SWMU
21/22/23 is limited due to its proximity to other active operational units in the
area: excavation to a depth where groundwater would be encountered is not
possible at this time. ‘

e Deeper excavations associated with construction of equipment foundations could -
theoretically oceur in these locations in the future, but would not occur until remediation -
activities were complete or will address remediation as a component of the construction
activities. :

Groundwater is not used at the facility and should not be encountered during routine excavation,
thus on-site worker exposure to groundwater is limited to water removed via the existing eight
recovery wells and the associated treatment system.

Soil sampling was performed during completion of the RCRA Facility Investigation (RFI).
Sample identification nomenclature as presented in Table 11 of the 1998 Supplemental RFI (C-
K Associates, 1998) incorporates the solid waste management unit (SWMU) identification and
sample depth, thus, for example, the sample identified as 1E(10-12) is a soil sample collected

Telra Tech ) February 17, 2012 2
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near SWMU 1, the storm water basin, at boring location &, at a depth of 10 to 12 feet below the
top of the boring. The locations and depths of the soll samples should be considered when
evaluating data as the boring elevations from the interior and exterior of the impoundments can
vary up to 12 feet. For example, samples identified as 1A(0-2) and 1F(0-2) are both
representative of soil samples collected at a depth of 0 10 2 feet below grade at two distinct
boring locations near SWMU #1, the Storm Water Basin. In fact though, -boring location A is
located at the perimeter of the impoundment and boring location F is located at the bottom of
the impoundment, approximately 12 feet lower than boring A; thus these two samples represent
entirely different soll horizons. Soil samples have not been collected af the site since 1995,

The RMP used TRRP ®Soil,, and ™Soilcems PClLs as a screening evaluation of the existing
soil VOC data presented in Table 11 of the 1998 Supplemental RFI. The ™Soilcoms PCL
combines potential risks associated with the inhalation, ingestion, and dermal contact soil
exposure pathways, thus represents "direct contact’ human health risks. Concentrations of
contaminants of concern (COCs) in excess of the ™Soilcoms PCL may pose risks to industrial
workers and construction workers that may come into contact with the impacted soil. This PCL
is typically only applied to unsaturated soils up to five feet deep on industrial sites. The G""Soilmg
PCL represents the potential for COCs to leach from soil to groundwater and is based on
i%;estion of contaminated groundwater. Groundwater at the facility is not used, thus the .

SWSoiling PCL is not used in this document as an indicator of potential worker risk.

. The T°‘Soi]C°mt_, PCL is used in this document to .determine the affected area within each AOC
where health and safety procedures beyond those already in place at the facility must be
applied to ensure protection of on-site workers. :

2.2 AOC1-WWTP Area

2.2.1 AQC 1~ WWTP Affected Soil Areas

As discussed in the RMP, contaminant concentrations in excess of the "™Soilgoms PCL were
identified in soil samples collected in the vicinity of two AOC 1 SWMUs:

#3 — Surge Basin; and
#4 — Emergency Basin.

A brief description of these areas follows below.

= SWMU #3 — Surge Basin - The Surge Basin is located in the eastern part of the facility in -
the WWTP area on the west side of the Emergency Basin. The Surge Basin is 180 feet
long, 120 feet wide and 6 feet deep. |t was originally designed as an unlined pond for
use as a Jime sludge retention basin. 'FPC-TX lined the basin in 1985." The liner was
constructed of 4-inch reinforced concrete underlain by a six-millimeter polyethylene liner
and compacted sand backfill (C-K Associates, 1998). The Surge Basin is no longer in
service, has. been cleaned out and no longer contains solid waste. The base of the
Surge Basin is at an elevation of approximately 12 feet MSL. Groundwater elevations in
Zone A groundwater, which fluctuates seasonally, is present at a depth ranging from:
approximately 1.5 to 6 feet below the base of the impoundment, thus approximately 1.5
to 6 feet of unsaturated soil is present below the base of the Surge Basin (Tetra Tech,
2008). EDC concentrations detected in soil samples collected from beneath the base of
the basin exceed the ™Soilcoms PCL. and exceed the soil saturation limit (Csar) for EDC.
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‘Soil samples' collected from the pérlmeter of the basin were below the- detection limit.

The maximum EDC concentration detected in soil at SWMU #3 was 4,800, DOO Halkg
[sample 3J (0-2 feet)].

SWMU #4 ~ Emergency Basin — The Emergency Basin is located on the east side of the
Surge Basin in the WWTP area. The Emergency Basin, including the PVC Resin basin
is 180 feet long, 120 feet wide, and 6 feet deep. It was originally designed as an unlined
pond but was reportedly never used in that condition. FPC-TX lined the basin in 1988.

' The liner was constructed of 4-inch reinforced concrete underlain by a six-millimeter

polyethylene liner and compacted sand backfill (C-K Associates, 1998). The Emergency
Basin is no longer in service, has been cleaned out and no longer contains solid waste.,
The base of the Emergency Basin is at an elevation of approximately 12.8 feet MSL.
Zone A groundwater, which fluctuates seasonally, is present at a depth ranging from
approximately 2 to 6.5 feet below the base of the impoundment, thus approximately 2 to -
6.5 feet of unsaturated soil is present below the base of the Emergency Basin. (Tetra
Tech, 2008). EDC concentrations detected in soil samples collected from beneath the
base of the basin exceed the ™Soilcom, PCL and exceed the soit saturation limit {Csqy) for
EDC. The maximum EDC concentration detected in soil at SWMU #4 was 2,000,000
ug/kg [sample 41 (0-2 feet)R]. Soil samples collected from the perimeter of the basin
weré below the detection limit with the exception of samples 4A (5-7 feet), 4A (10-12
feet) and 4D (13 feet)R, at 8 pg/kg, 95 pa/kg and 1,600 ug/kg, respectively. Based on
the depth of samples 4A (10-12 feet) and 4D (13 feet)R, these samples are likely
representative of saturated soil conditions. Sample 4A (5-7 feet) is in the unsaturated
zone but the concentration is less than the °‘So:EComb PCL.

2.2.2 A0C 1- WWITP Groundwater Recovery Wells
There are two Zone A recovery wells operating in AOC 1: RS-2 and RS-6,

2.3 AOC 2 - VCM Process Area

2.3.1 AOC 2 - VCM Process Area Affected Soil Areas

As discussed in the RMP, cbntaminant concentrations in excess of the "Soileemy PCL were
identified in soil samples collected in the vicinity of two AOGC 2 SWMUs:

#1 — Storm Water Basin; and,
#21/22/23 ~ Holding Pit/Inactive Chemical Sewer Pump/VCM Waste Water Pit.

A brief description of these areas follows below. . A *

SWMU #1 — Storm Water Basin - The Storm Water Basin is located directly north of the
VCM processing area on the east side of the cooling tower and has been out of service
since 1893. All ancillary equipment has been isolated and all solids have been removed
for recycling or disposal. The basin is 230 feet long and 75 feet wide. It was
constructed of 4-inch reinforced concrete underlain by a six-mil polyethylene liner and
compacted sand backfill (C-K Associates, 1998). The base of the Storm Water Basin
ranges from approximately 9 to 12 feet below grade (8 to 11 feet MSL). The majority of

- the soil samples collected from beneath the base of the impoundment are likely
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representative of saturated conditions with the exception of the northern end of the
impoundment which may be slightly above the water table. Soil samples that exceed the
TS oilooms PCL are 1F (0-2 feet), 1G (0-2 feet), 1G (2-3 feet), and 11 (5-7 feet) at 56,000
Halkg, 27,000 pglkg, 28,000 uglkg and 72,000 ug/kg, respectively; all of these samples

- were coliected from below the base of the impoundment and appear to be representative
of the saturated zone (Tetra Tech, 2008). The majority of EDC detections in soil
samples collected at perimeter borings are representative of saturated soil conditions.
The maximum EDC concentration detected in soil from the perimeter borings was
14,000 pg/kg [sample 1B (18-19 feet)] at the southeast corner of the impoundment. This
sample was collected at a depth of 18 to 19 feet below grade, which puts it at an
elevation of approximately 1 to 2 feet MSL; near the bottom of the Zone A groundwater
bearing unit and clearly in the saturated zone. Only one perimeter scil sample
representative of unsaturated soil conditions contained EDC concentrations greater than
the detection limit; the EDC concentration detected in soil from the perimeter boring 19D
located at the southwest corner of the impoundment was 6,400 pg/kg [sample 18D (5-7
feet)]. This concentration is less than the "Soilcoms PCL.

= SWMUs #21/22/23 — Holding Pit/inactive Chemical Sewer Sump/VCM Waste Water Pit
-~ SWMU #21 was the Holding Pit for EDC Decanter Sludge (VT-640). It was built in
1980 and was formerly a part of the waste water recovery system in the VCM Process
area. The Holding Pit is an open-iop, above-ground concrete pit with side walls
approximately four feet high. SWMU #22 is an Inactive Chemical Sewer Sump’. The
inactive Chernical Sewer Sump is a small concrete sump with a metal cover. It was part
of the chemical sewer system designed to contain spills and other contaminated
wastewaters within the VCM Process area. SWMU #23 was the VCM Process Waste
Water Collection Pit (VT-830). It was part of the VCM waste water recovery and
treatment system. The enclosed concrete pit is partially below grade and pumps and
other equipment were situated on top of the pit.

This SWMU grouping consists of three small, inactive units located in an approximately
3,000 square foot, concrete covered area adjacent to the active incineration area.
These units are no longer in service, have been cleaned out and no longer contain solid
waste. The Current Conditions Technical Memo (Tetra Tech, 2008) recommended, and
EPA approved, that given the close proximity of these SWMUs they should be
considered a single area referred to as SWMU # 21/22/23. SWMU #21/22/23 is in an
active, congested area of the facility. Although limited soil remediation may be possible
in these areas, corrective action is likely to focus on groundwater strategies to manage
the groundwater plume associated with these SWMUs without actively remediating the -
entire area of impacted soil. The maximum EDC concentration detected in soil in this
area was 280,000 pg/kg [sample 22B (0-2 feet)]. This was the only sample in the area
with an EDC concentration that exceeded the "™Soilcomn PCL.

! The name of this SWMU in historical documentation varies between Sewer Pump and Sewer Sump'— it
should be referred to as a sump.
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2.3.2 AOC 2 - VCM Process Area Groundwater Recovery Wells

There are six recovery wells in AOC 2. Recovery wells RS-1, RS-3, RS-4 and RS-5 in Zone A,
recovery well RD-3 in Zone B, and recovery well RD-1 in Zone C. Recovery well RS-1 appears
to be screened across both Zone A and Zone B. .

2.4 Summary of Affected Areas

2.4.1 Affected Soil Areas

COCs have been detected at concentrations greater that the ™Soilgoms PCL in soil samples
from the following areas:

. AQC 1 —WWTP Area
' o #3 ~ Surge Basin
o #4 — Emergency Basin

. AQC 2 - VCM Area -
o #1 - Storm Water Basin
o #21/22/23 ~ Holding Pit/Inactive Chemical Sewer Sump/\VCM Waste Water Pit

The affected areas are indicated on Figures 2, 3 and 4. Impacted soil associated with the three
basins (SWMUs 1, 3, and 4) is located beneath the base of the impoundments, below a
concrete liner, and at depths greater than five feet below the surrounding grade. These areas
will not be disturbed by typical on-site workers. ' In the event the corrective action selected for
these areas includes active remediation, remediation contractors will be required to prepare
" detailed health and safety plans addressing both physical and chemlcal hazards associated with
implementation of the corrective action.

Figure 4 indicates a conservative estimate of the potential extent of the afféoted area at SWMU
#21/22/23. As noted above, only the 0 — 2 feet sample coliected at boring 22B located near the
southern extent of the area contained EDC concentrations in excess of the ™ Soncamﬁl PCL,

2.4.2 Groundwa ter Recovery Wells

There are six Zone A, one Zone B, and one Zone C recovery wells operating at the site. - On-site
workers may be exposed to :mpacted groundwater during periodic pump and/or treatment
system malntenance
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3.0 MANAGEMENT OF AFFECTED AREAS

Site activities that occur within the AOCs require management due to the potential risks to on-
site workers from soil or groundwater impacted with site COCs. Each activity has requirements
that are unigue to complete each task and may require different personal protective equipment
(PPE) requirements. The following activities and controls are addressed under this site
management plan: '

= Excavations;

*» |pdoor Air;

* |ndustrial Hygiene

= |and Use Control; and
- w  Disposal of Soils.

This document summarizes the guidelines and internal procedures for the protection of the on-
site worker; however, workers must continue to follow the FPC-TX Environmental Manual and -
Health and Safety Manual. Following EPA’s approval of this Site Management Plan, FPC-TX
will modify the appropriate sections of the Environmental Manual to incorporate the contents of
this plan. ‘

3.1 Excavations

Permits are issued by FPC-TX for all work that involves removing soil from the ground
producing unsupported soil conditions. Per FPC-TX procedures, an Excavation Permit is
required when an excavation is 19 inches or. more in depth.

For excavations or disturbance of soils at any depth within the affected areas listed in Section
241 and indica_ted on Figures 2, 3, and 4, the following procedures should be adhered to:

»  An Excavation Permit will be required and issued by FPC-TX peféonnel'

»  Air quality will be constantly monitored with a lower exp]oswe limit {LEL) meter or
flame ionization detector (FID) and recorded hourly;

» |f air monitoring results exceed values listed in Attachment 1 of the FPC-TX Health
and Safety Manual Procedure 15 Respwa’tory Protection Program”, then a respirator
will be required to be worn that is in accordance with the policies set forth in
Procedure 15; and

» Removed affected area soil and groundwater will be placed in approved appropriate
containers, sampled, and disposed at an approved facility. Appropnate containers
may vary depending upon the volume and type of material.

Although groundwater could seep into deeper excavations, as described in Section 2.1
" excavations of a sufficient depth to encounter groundwater are unlikely to occur in the affected
areas. In the unlikely event groundwater is encountered, on-site workers would follow the FPC-
TX Health and Safety Manual Procedure 17, “Personal Protective Equipment.”
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- 3.2 Disposal of Soils

Selection of containers for the storage of hazardous or non-hazardous wastes for disposal shall
be done in a manner that insures compatibility between the material from which the container is
constructed and the waste the container will hold. All soils removed from the affected areas wili
be sampled and handled in accordance with existing FPC-TX procedures as. documented in
Environmental Manual Procedure 23, “Waste Analysis Procedure.”

A list of container materials compatible for storage of certain types of wastes is included in the
FPC-TX Environmental Manual, Procedure 11, “Container Handling and Storage Management.”

All hazardous or non-hazardous waste storage areas listed on the FPC-TX Notice of
Registration shall be managed according to the EHS Department Solid Waste Section SOP
Manual Procedure 4. Containers will be sampled prior to disposal for constituents required by
" the disposal facility. Ultimately, the Environmental Health and Safety Department will be’
responsible for the proper and ’nmeiy disposal of hazardous and non- hazardous waste
contamers

3.3 Industrial Hygiene

3.3.1 Personal Protective Equipment

FPC-TX PPE procedures provide policies for head protection, eye and face protec’tlon gloves,

and foot protection as well a several other types of PPE. Workers that will contact exposed

soils in the affected areas must prepare a task-specific safety plan that addresses physical and

chemical hazards. Refer to FPC-TX Health and Safety Manual Procedure 17, “Personal

Protective Equipment” for approved PPE, specifically Attachment 12.1, “Hazard Assessment
and PPE Selection Guideline.”

3.3.2 Flame-Resistant Clothing

Flame-resistant clothing (FRC) will be managed as a mandatory, facility-wide requirement for all
FPC-TX employees, contractors, and visitors. This policy will also apply to all affected areas
listed in Section 2.4. For additional information regarding FPC-TX's policy on FRC, refer to
Heaith and Safety Manual Procedure 57, “Flame Resistant Clothing”.

3.3.3 Respiratory Profection
Employees, contractors, and visitors, must use respirators when atmospheric hazards may

exist. The selection of respirators must mciude the following factors:
» The type of hazard |
«» - The concentration of the hazard ‘
» The characteristics of the operation or process,
»  The amount of personal exposure time;
= The assigned protection factor {APF) of the respirator used;. and

» The maximum concentration of the contaminant in” which a particular type of
respirator can be used (the Maximum Use Concentration, or MUC).
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Air purifying respirators are anticipated to be the only type of respiratory protection that may be
required for work associated with the affected areas, Air purifying respirators may be used only
in areas where the oxygen content is between 18.5% and 23.5%. When air purifying respirators
are used for particulate exposure, cartridge respirators with P-100 series cartridges must be
used. Those who use a respirator must be fit tested, medically cleared, and must inspect the
respirator before each use.

A list of chemicals inherent to the FPC-TX site along with the OSHA Permissible Exposure Limit
(PEL) and Immediately Dangerous to Life or Health (IDLH) atmospheres (in part per million) is
provided in Attachment 1 of FPC-TX’s Health and Safety Manual Procedure 15 “Respwatory
Protection Program.” ,

3.3.4 Training and Safety Plans

FPC-TX has existing training requirements for on-site activities as documented in the FPC-TX
Environmental Manual and Environmental Health and Safety Manual. On-site workers that may
be exposed to soils and groundwater in affected areas during excavation activities are required
to have completed 40 hour HAZWOPER training (OSHA 29 CFR 1910.120) and are required to
prepare a task-specific safety plan. Information prowded in Table 1 should be considered during
preparatlon of the safety pian.

Although groundwater could seep into deeper excavations, as described in Section 2.1
excavations of a sufﬁctent depth to encounter groundwater are unlikely to occur in the affected
areas. .

3.4 Indoor Air

Indoor Air concerns have been evaluated using the ERPA’s OSWER Draft Guidance for
Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils (EPA, 2002).
The Tier 1 - Primary Screen step was used to identify whether or not the potential exists for
subsurface vapor intrusion at the FPC-TX site. While the FPC-TX site does have volatile
chemicals of concern present in surface and subsurface soils and in shallow groundwater, there
are no inhabited buildings located above or in close proximity of the affected areas.
Additionally, there are no conditions that warrant immediate actions. There is one control room
located to the east of the incinerators that may be located above the impacted Zone A
groundwater. The incinerator control room is operated by one employee, and the work consists
of a combination of indoor and outdoor activities. The control room operators work on a 28-day,
rotating 12-hour shift schedule, and are typically in the actual control room approximately 60%
of the time, or approximately 100 non-consecutive hours in a 28-day period. The remaining
40% of their schedule involves activities outside of the control room.

To ensure the protection of human health and the on-site worker, as new data is collected to
further characterize the distribution and concentration of contaminants in soil and groundwater
in the AQCs, FPC-TX will review the new data and the locations of all occupied structures. In
addition, prior to the construction of any inhabited structures in the AOCs, FPC-TX will complete
appropriate investigation and modeling of potential vapor intrusion and will take appropriate
" steps to protect workers by remediating impacted areas prior to construction or incorporating
“protection into the structural design, i.e. positive pressure inside building and/or venting along
foundations.
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3.5 Land Use Controls -

Land Use Controls include engineering and physical barriers such as fences and security
guards, as well as institutional controls (EPA, November 2010). This section is limited to
potential land use controls that address worker protection for current operational activities. The
entire FPC-TX facility is fenced and the facility has a full-time 24-hour active security forée. In
general, the affected areas are not located near or in current operational areas of the facility
where FPC-TX personnel need access to perform day to day job tasks. All of the areas where
COC concentrations exceed the TRRP "™Soileom, PCL. are beneath existing concrete liners or
pavement, Three of the four areas are beneath the concrete base of former impoundments and
are not easily accessible. FPC-TX has no plans to implement additional engineering or physical
barriers in the AOCs at this time. Land use controls in the form of physical barriers (fences) or
engineered controls may be considered in the future for all or pottions of the affected areas. For
example, additional engineering-and/for physical controls will be considered during remediation
activities that may expose impacted soils. .

Institutional _controls (IC) may be required as part of implementation of the final selected
corrective action(s), or if site conditions change. For example, |C would be considered if FPC-
TX were to sell all or portions of the affected areas to another company. In addition, if additional
delineation activities discover that affected groundwater has moved off-site or on a property not
owned by FPC-TX, then an IC may be considered for that property: FPC-TX will approach that
landowner for the application of an IC on their property if warranted. Instifutional Controls, if
reguired, will be implemented in accordance with TRRP 18, “Institutional Controls under TRRP.”
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4.0 CONCLUSION

FPC-TX is committed to providing a safe and healthy work place. All employees, contractors,
and visitors are encouraged to play an active role in the health and safety program set forth by
the Environmental Health and Safety Department. In the event there is a Safety and Health
issue, FPC-TX has procedures for providing direction and conveying information by utilizing the
Safety Council and Employee Monthly Safety Training Meetings.

This Site Management Plan summarizes the guidelines and internal procedures for the
protection of the on-site worker; however, workers must continue to follow the FPC-TX
Environmental Manual and Health and Safety Manual. Following EPA's approval of this Site
Management Plan, FPC-TX will modify the appropnate sections of the Environmental Manual to
incorporate the contents of this plan.
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Table 1. FPC-TX Safety Plan Guide

FINAL

Site Safety Plan - Health and Safety Considerations

Set equipment required for project into position
Dig excavation hole and trenches

The foﬂowigg can be us_eq as;a checkllst' ot the miaf ftems that must be considered and addressed in Site Sately Plans.

|Supervisor
Technicians
Operator

BEBSONNEL

EQUIPMENT
4-Man Breathing Air Trailer
Vacuum Truck
Hand Tools
55 gallon drums
Confined Space Entry Gear
vA/C Traller .

Ethylene dichlorids Noise Insects
Benzene Slips, Trips and Falls
Vinyl Chloride ; Meavy Lifing

: ~ High Viacuum Equipment

; Heat Stress

HEALTH HAZAHD EVALUATION

|Fresh breathing air (supplied)
tHalf-face ov/ag cartridge respirator
iFull-face ov/ag cartridge resplrator
[Hearing Protection !

i

High noise
High vacuum
Heat stress

i

Pickup Truck
"Vacuum Truck
AJC Trailer

. Plant traffic

Plant equipment
Other piant processes

SAFETY EVALUATION

Barricade work zone -
Inspect valves and hoses to manags
dischargs rate into drums
Secwre drum stability while Ioadmg d
transporhng

Safety Goggles / Face Shields
Hard hats

Safety glasses

Hard toe footwear, leather and rubbs
Hearing protection

FR Coverzlls and CRFR coveralls
Nitrile and leather gloves
Half-Face Respirator

Full-Face Respirator

TRAINING DECONTAMINATION
40 Hour HAZWOPER Remove PPE Propery
8 HR REFRESHER

Formosa Permitting

Air Monitoring:
4-Gas Meter
PID 10.6 ev Lamp
Sensidyne tubes

Eiﬂaetthing= Alr
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